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EXECUTIVE SUMMARY

PES Environmental, Inc. on behalf of the City of Irvine has performed an independent
technical evaluation of the Department of the Navy's (Navy) "Accelerated" Base Realignment
and Closure (BRAC) Cleanup programs at the recently closed Marine Corps Air Station
(MCAS) E1 Toro, California. The findings from PES' evaluation indicate the Navy has failed
to adequately investigate a vast network of subsurface piping that represents potentially
hundreds of release points for hazardous materials including volatile organic compounds
(VOCs) to soil and groundwater beneath the site. This network of piping consists of
approximately 26 miles of the sanitary sewer system that was used for the discharge of
hazardous materials from former industrial operations at MCAS E1 Toro.

The inadequate investigation and remediation of hazardous materials from the sanitary sewer
system will adversely affect groundwater cleanup plans in and around the vicinity of MCAS
E1 Toro, including surrounding communities. Additionally, the presence of hazardous
materials including VOCs in such broad areas that are occupied by the approximate 26 miles of
the sanitary sewer system represents significant liabilities to future land-reuse plans at MCAS
E1 Toro.

Releases of VOCs at MCAS E1 Toro have been demonstrated to be a significant threat to
human health and the environment due to their toxicity, mobility in soil and groundwater, and
volume of use from historical industrial operations. Consequently, soil and groundwater
cleanup has been required to address the presence of VOCs identified in other areas at MCAS

"--'_ E1 Toro that have been investigated (i.e., Site 24). According to the Navy, Site 24 (which
largely represents the southwest quadrant of the base) is the sole source of regional VOC
groundwater contamination in and around the vicinity of MCAS E1 Toro. An analysis of past
activities at the base for the years 1943 to 1996 shows, though, that significant quantities of
solvents were used and discharged to the sanitary sewer system within the other three
quadrants of the base - the northwest, northeast, and southeast quadrants. The releases in
these other quadrants may far exceed the releases documented at Site 24.

The Navy estimates that approximately 8,000 pounds of VOCs have escaped into the soil and
groundwater at Site 24. Based on various assumptions related to VOC use throughout the
base, PES estimated that between 70,000 to 700,000 pounds of VOCs may have been released
to subsurface soils from the sanitary sewer system. This calculated range of releases is about
8 to 80 times that estimated by the Navy. Although there are inherent uncertainties associated
with estimating the amount of VOCs released over time, the fact that 26 miles of sanitary
sewer system have not been investigated is a significant flaw in the Navy's closure activities.

The Navy's misconceptualization of the solvent contamination problem stems from the Navy's
failure to focus on the solvent-using activities at the base and their geographic distribution at
the base, and the Navy's focus, instead, on the results of its limited soil and groundwater
sampling. The Navy has not pursued the possibility that the maintenance of vehicles and
airplanes, commercial dry cleaning, use of industrial degreasers, and other industrial
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operations, all of which utilized substantial volumes of solvents, may have contributed to
releases into the environment. More importantly, the Navy also has not investigated the
manner in which the waste solvents from these activities were disposed and, in particular, the
consequences of the disposal of the waste solvents into the sanitary sewer system.

Three major consequences follow from the Navy's miseonceptualization of the solvent
contamination problem.

First, the cost of remediating the contamination will likely be substantially higher than that
estimated by the Navy. The Navy currently estimates the overall cleanup costs for the base as
$115 million. This estimate covers the entirety of the environmental problems identified by
the Navy, and it includes $27 million for the remediation of solvents at Site 24. It is probable
that additional remediation costs due to releases of VOCs from the sanitary sewer system will
be substantially above what the Navy has estimated for the base. Although investigation and
definition of the extent of the problems are required to evaluate cost impacts, it is conceivable
that remediation costs at the base could increase by tens of millions to hundreds of millions of
dollars due to releases from the sanitary sewer system.

Second, the presence of solvent contamination will affect construction projects from moving
forward - until the soil is thoroughly investigated and remediated. Development of the
proposed commercial airport includes the construction of terminals, parking garages, a hotel,
maintenance facilities, utilities, and roadways. All of these structures will require the
excavation of soils, either for below-grade construction or for support pilings. There is a very

'-_-_ high potential that impacted soil will be encountered during many of these excavations
particularly in the proximity of the sanitary sewer system. This will result in significant delays
in construction schedules and cost overruns.

The third major problem is potential harm to the health and safety of construction workers.
Construction workers, unlike hazardous waste contractors, do not normally wear protective
equipment or respirators; and, they are not trained to minimize their exposures. During their
initial work at the site, they can easily be exposed to contamination via inhalation of vapors,
incidental ingestion of soil, and direct adsorption through the skin. TCE, the main VOC of
concern, is considered by the State of California to cause cancer. Accordingly, if construction
proceeds without investigating and remediating solvent contamination along the sanitary sewer
system, construction workers may be exposed to significant levels of a carcinogen and other
hazardous materials.

The Navy should be required to investigate and remediate sources of hazardous materials
associated with the approximately 26 miles of the sanitary sewer system at MCAS E1 Toro, so
that stakeholders of the community are not burdened with the liabilities and costs associated
with undiscovered sources of contamination that will continue to adversely affect sources of
drinking water throughout the community.
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1.0 INTRODUCTION

This report examines the Navy's characterization of sources of volatile organic compounds
(VOCs) associated with soil and groundwater contamination identified at the Marine Corps
Air Station (MCAS) E1Toro, California. In particular, this report examines the historical
use of significantly greater quantifies of VOCs at locations outside the particular area
analyzed by the Navy, and the implications of the Navy having "missed" these other
sources of VOC contamination.

This report is organized as follows:

Section 1.0 - Introduction. The introduction describes the scope of work performed by -
PES. This section also presents summary information regarding the Navy's "expedited and
accelerated" site characterization and cleanup program and the Navy's focus on Site 24.

Section 2.0 - Expanded Study Area Examined in this Report. Information presented
in this section describes the historical activities at the former air station outside of Site 24.

Section 3.0 - Hazardous Materials/Waste Disposal Management Practices in the
Expanded Area. This section discusses the use of the sanitary sewer system as an integral
part of the historical disposal practices for hazardous wastes - particularly during the first
several decades of the operation of the base.

'-_- Section 4.0 - MCAS El Toro Sanitary Sewer System. A general description of the
sanitary sewer system at MCAS E1 Toro is provided in this section with a discussion of
conditions that result in standard rates of exfiltration (leakage).

Section 5.0 - Magnitude of VOCs Discharged to the Sanitary Sewer. This section
contains a detailed examination of rates of VOC use on the base, estimates VOC disposal
to the sanitary sewer system, and calculates exfiltration from the sewer system into the
environment.

Section 6.0 - Subsurface Soil Investigations. This section summarizes the limited scope
of the Navy site characterization activities of VOCs in the soil.

Section 7.0 - Groundwater Investigations. The section summarizes the investigation of
groundwater contamination and demonstrates the inadequacy of the groundwater
monitoring and sampling program to detect contamination due to releases from the sanitary
sewer system.

Section 8.0 - Implications of the Navy's Underestimation of VOC Contamination.
This section sets forth the impacts of the Navy's underestimation in three areas:
remediation costs, construction disruption, and worker health and safety.
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Section 9.0 - Conclusions and Recommendations. A summary of the significant
findings developed by PES is presented in this section, along with PES' recommendations.

1.1 Scope of Work

As part of its technical evaluation, PES acquired and reviewed the following reports and
information:

· Base Realignment and Closure (BRAC) Program documents from the
Administrative Record File listed in Appendix A to determine the facilities

associated with the use of VOCs and the generation of hazardous wastes containing
VOCs.

· U.S. Environmental Protectio n Agency (USEPA) Region IX fries listed in
Appendix B regarding the BRAC Cleanup Program, permit applications,
environmental management plans, environmental reports, environmental incident
reports, spill reports, notice of violations in regard to deviations from permitted
conditions, and general correspondence on environmental topics involving MCAS
E1 Toro officials.

· State of California Department of Toxic Substances Control (DTSC), Santa Ana

Regional Water Quality Control Board (SARWQCB), and South Coast Air Quality
Management District (SCAQMD) files listed in Appendix C regarding permit
applications, operating permits, environmental management plans, environmental
reports, environmental incident reports, spill reports, notice of violations in regard
to deviations from permitted conditions, and general correspondence on
environmental topics involving MCAS E1 Toro officials.

· Orange County Health Care Agency (OCHCA), Orange County Fire Authority
(OCFA) and Orange County Sanitation District (OCSD) files listed in Appendix D
regarding permit applications, operating permits, environmental management plans,
environmental reports, environmental incident reports, spill reports, notice of
violations in regard to deviations from permitted conditions, and general
correspondence on environmental topics involving MCAS E1 Toro officials.

· Navy operations records for MCAS Ei Toro stored at the Naval Historical Center in
Washington, D. C. relating to aviation training and support activities.

· MCAS E1 Toro facility engineering files and drawings including design drawings,
stored at Building 368, MCAS E1 Toro concerning facility operations that may have
involved hazardous material use, hazardous waste generation and disposal, and the
sanitary sewer system.

· Nationally accepted standards and engineering practices listed in Appendix E
regarding the design and construction of vitrified clay pipe sanitary sewer systems.
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· Interviews with individuals listed in Appendix F representing national professional,
industry, and trade associations and technical support staff specialists with chemical
and equipment manufacturers.

Based on the data collected and reviewed during the initial phase of the work, PES
performed the following tasks:

· Established a reference system using geographic quadrants for the former MCAS E1
Toro site as shown at Plate 1 to accommodate locating industrial facilities and
processes.

· Identified and described industrial facilities and processes throughout the base
associated with aircraft and vehicle equipment maintenance, degreasing, washing
and painting, and laundry and dry cleaning that operated during the period of 1943
through 1996.

· Developed a method for estimating the mass of VOCs used and discharged to the
sanitary sewer system from facility process operations.

· Developed a conceptual model describing potential releases of VOCs to the
subsurface based on the design and construction of the MCAS E1 Toro sanitary
sewer system, the level of industrial activities and their contribution to the sewer
system during the period of 1943 to 1996, and the design rate of maximum

allowable exfiltration from the sanitary sewer system.

· Analyzed documents regarding BRAC process subsurface soil investigations, on-site
and off-site groundwater investigations, and groundwater monitoring programs to
determine their consistency with the potential discharge of VOCs from non-Site 24
activities via the sanitary sewer system.

· Assessed the likelihood that the potential subsurface contamination significantly
exceeds the Navy's estimate of 8,000 lbs. of VOCs released.

1.2 Background of VO C Contamination

In 1985, the Orange County Water District (OCWD) identified the presence of
trichloroethylene CrCE) in groundwater near MCAS E1 Toro at concentrations in excess of
drinking water standards. The Navy estimated the contamination at Site 24 to be
approximately 1,500 pounds of TCE as soil gas, approximately 4,000 pounds of TCE in
soil moisture, approximately 500 pounds of TCE adsorbed to soil, and approximately
2,000 pounds of TCE in the groundwater. In the Navy's view, the contamination
originated from industrial activities that occurred at Site 24. According to Navy, the
historical activities that generated the VOCs identified in soil and groundwater included
aircraft and vehicle equipment washing, degreasing, maintenance, and painting associated
with aircraft and vehicles used at MCAS E1 Toro.
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... In its assertion that the activities at Site 24 were the sole source of the identified areas of
subsurface VOC contamination, including the 3-mile long plume of TCE in the deep
groundwater acquifer, the Navy ignored the potential contribution of the same VOC-using
activities that occurred elsewhere throughout the active parts of the base. The Navy also
dismissed the potential for the sanitary sewer system at MCAS E1 Toro to be a significant
pathway by which contaminants reached the subsurface and, ultimately, the groundwater.
PES was charged with evaluating the basis of the Navy's analysis and the potential for
alternative sources and pathways of contamination that may significantly impact the
cleanup program at the former air station.

Concentrations of VOCs in groundwater exceeding USEPA Maximum Contaminant Levels
(MCLs) exist in shallow and deeper aquifers on- and offsite MCAS E1 Toro extending
approximately 3 miles downgradient to the west and northwest of the recently closed base.
The 3-mile long plume is over 1-mile wide. This plume of contamination presents an
exposure risk to the general public through the use of groundwater from this area that has
been designated as a beneficial use groundwater basin. As a result of the accelerated site
characterization program, the Navy attributed Site 24 as the sole source area of the
groundwater contamination.

The Navy has proposed a two step remedial process to address the contamination at Site 24
and the 3-mile plume of contamination in the groundwater. As the £n:ststep, soil
remediation of Site 24 by soil vapor extraction (SVE) is planned to prevent or significantly

"--- minimize further impact to the groundwater. Once operational, SVE will continue until
monitoring tests indicate soil remediation has been successful. Current Navy projections
are that this may occur in mid-year 2002. In the second step, the Navy, the Orange
County Water District (OCWD) and the Irvine Ranch Water District (IRWD) intend to
negotiate an agreement to design and implement a cooperative water supply treatment
project to remove contaminants from the groundwater plume to residual levels acceptable
to the regulatory agencies.

1.2.1 Navy's Representation of the Volatile Organic Compound Source Area

In the Navy's "Draft Final Phase II Remedial Investigation Report, Operable Unit 2A -
Site 24' (Bechtel 1996), Site 24 was identified as the sole source of regional VOC
groundwater contamination from MCAS E1 Toro in the Irvine Groundwater Sub-Basin.
Extracts from this report, consisting of the Executive Summary, several illustrations, and a
portion of the conclusions and recommendations are provided in Appendix G. As shown
in Figure 3-6, Appendix G, Site 24 is located in the SW quadrant of the base.

Calculations by the Navy's environmental contractor demonstrated that two areas of VOCs
in the vadose zone beneath Site 24 were capable of causing concentrations of VOCs in
groundwater to exceed USEPA MCLs. The report attributed this contamination to the
process of degreasing, washing, maintaining, and painting aircraft and vehicle equipment
and component parts, and to the direct discharges of liquid hazardous wastes onto the

68000101R001 .doc 4



ground surface. According to the report, these activities resulted in discharges to the storm
drain system and spills or runoff to the ground surface, all of which resulted in the
subsurface contamination.

Although the report specifies discharges to the storm drain system, MCAS E1 Toro
engineering records and correspondence between the Navy and regulatory agencies clearly
document that such discharges were not normally to the storm drain system, but were
typically to the sanitary sewer system. This issue is discussed in further detail in
Section 3.0 below. These discharges, as shown in the illustration, were likely released to
the subsurface through breaches in the integrity of the sanitary sewer line.

According to the Navy report, the principal VOC compound associated with these activities
was TCE. Other chlorinated VOC compounds such as PCE (perchloroethylene), TCA
(1,1,1-trichloroethane) and carbon tetrachloride were detected in groundwater at
concentrations lower than MCLs with less frequency than TCE. The report identified the
primary source area as TCE-contaminated soil located in the general vicinity of
Buildings 296 and 297 in Site 24. Further, the report inferred that releases of TCE
originated from degreasers in each of these buildings as shown in Figures 3-2 and 3-3 in
Appendix G. The report identified a secondary source area of PCE-contaminated soil
located approximately 500 feet west of Building 297 in Site 24.

1.2.2 Navy's Estimated Mass of Volatile Organic Compound Contaminants in the
Subsurface

As represented in the Executive Summary of the Navy's report (Bechtel 1996) in Appendix
G and discussed in further detail in the report, the Navy estimated that approximately
1,500 pounds of TCE were present as soil gas in the primary TCE source area underlying
Buildings 296 and 297 in Site 24. The Navy citedan additional source in the same report
of approximately 4,000 pounds of TCE present in soil moisture. Illustrations depicting
these contaminant conditions are provided as extracts from the "Draft Final Engineering
Design Report, Vadose Zone Remediation, Site 24" (Bechtel 1998) in Appendix H as
Figures 1-2, 1-3, and 1-4. In the Navy's Draft Phase IFS Report for OU2A-Site 24, the
Navy lists an additional 500 pounds of TCE as adsorbed onto the soil, and 2,000 pounds of
TCE in the groundwater beneath Site 24. Overall, then, the Navy estimates the mass of
TCE at Site 24 to be 8,000 pounds.

The Navy used a one-dimensional, finite difference mathematical simulation, known as
"VLEACH,' to model the movement of VOC compounds through the vadose zone and
estimate the value of contaminant mass transported from the vadose zone to the underlying
groundwater (Bechtel 1996, Section 5.2.4.1). Based on the results of the VLEACH
simulation and the local hydrogeological conditions underlying the area of Site 24, the
Navy concluded that: (1) the vertical extent of TCE contamination in groundwater is
limited to approximately the top 100 feet of the shallow groundwater bearing zone; and
(2) the TCE plume migrated horizontally approximately 2,800 feet to the northwest as the

..._ soil source of TCE depleted over time.
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While the Navy attributed the TCE contamination to activities at Site 24, the same
activities occurred at other areas on the base with a similar potential for release of VOCs to
the subsurface. The Navy has not evaluated the potential for additional VOC contributions
to the groundwater from non-Site 24 industrial activities.

2.0 EXPANDED SOURCE AREA INVESTIGATED IN Tills REPORT

2.1 Historical Perspective

PES identified specific facilities across all quadrants (NW, NE, SE and SW [Site 24]) of
MCAS E1 Toro that were associated with aircraft and vehicle equipment washing, parts
degreasing, oil-water separators (OWSs), maintenance, and painting activities. Using the
Navy's "Installation Restoration Program Final Resource Conservation and Recovery Act
(RCRA) Facility Assessment Report" (Jacobs Engineering 1993), PES correlated industrial
activities with specific building numbers, facilities, Installation Restoration Program (IRP)
sites, Areas of Concern (AOC) and Solid Waste Management Unit (SWMU) sites (see
Tables 2-1 through 2-4). These facilities and the associated industrial activities are
illustrated on Plates Ia through ld for the NW, NE, SE and SW quadrants of MCAS E1
Toro, respectively and presented in Table 2-5. Using this information on other potential
VOC source areas, PES then evaluated historical and contemporary activities in the NW,
NE and SE quadrants of MCAS E1 Toro.

2.2 Industrial Activities Outside Site 24

2.2.1 Northwest Quadrant

As shown on Plate la and Table 2-5, the NW quadrant of MCAS E1 Toro had 78 industrial
facilities that hosted aircraft wash areas, vehicle wash racks, degreasing, OWSs,
maintenance, and painting operations during the period of 1943 through 1996. These
facilities accounted for approximately 30 percent of the industrial activities at the former
air station.

Areas within the NW quadrant (specified in Table 2-1) that raised potential concerns
include facilities 31,245, 625, 626 765, 850 and 851 located near, or adjacent to, IRP
Sites 13, 14,15, 16 and 20. Additional facilities within the NW quadrant that also raised
concerns included 5, 10, 31, 51,240, 244, 626, 651,765, and 766 located near, or
adjacent to, 21 AOCs and/or SWMUs (lacobs Engineering 1993). Ten facilities (85, 86,
99, 100, 101, 102, 102A, 103,225 and 286) appeared on the "U.S. Marine Corps Air
Station, Public Works Department, Station Map" dated October 15, 1953 0VlCASEl Toro
PWD 1953) and on the legend from the same document (extract provided at Appendix I).
However, these facilities did not appear on the "Department of the Navy, U.S. Marine
Corps Air Station, Station Map" dated February 27, 1973 (MCAS E1 Toro USN 1973),

_..._ indicating that they were removed from service and demolished sometime between 1953
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and 1973. In its analysis, PES has assumed that these facilities were in full operation until
... 1973.

2.2.2 Northeast Quadrant

As shown on Plate lb and Table 2-2, the NE quadrant of MCAS E1 Toro had 86 industrial
facilities that hosted aircraft wash areas, vehicle wash racks, degreasing, OWSs,
maintenance and painting operations during the period of 1943 through 1996. These
facilities accounted for approximately 33 percent of the industrial activities at the former
air station.

None of these facilities were near or adjacent to IRP sites. Facilities 114, 115, 127, 130,
143,574, 575, 576, 577, 602, 605, 606, 658, 763, and 764 were located near or adjacent
to 32 AOCs and/or SWMUs (Jacobs Engineering 1993) as shown in Table 2-2. Fourteen
facilities (106, 108, 109, 110, 112, 118, 128, 143, 144, 229,232_ 352, 353, and 436)
appeared on the "U.S. Marine Corps Air Station, Public Works Department, Station Map"
published on October 15, 1953 (MCAS E1 Toro PWD 1953) and on the map legend
(Appendix I). However, these facilities did not appear on the "Department of the Navy,
U.S. Marine Corps Air Station, Station Map" dated February 27, 1973 (MCAS E1 Toro
USN 1973), indicating that they were removed from service and demolished sometime
between 1953 and 1973. In its analysis, PES has assumed that these facilities were in full
operation until 1973.

2.2.3 Southeast Quadrant

As shown on Plate lc and Table 2-3, the SE quadrant of MCAS E1 Toro had 37 industrial
facilities that hosted aircraft wash areas, vehicle wash racks, degreasing, OWSs,
maintenance and painting operations during the period of 1943 through 1996. These
facilities accounted for approximately 14 percent of the industrial activities at the former
air station.

Facility 727 is near IRP Site 6. Facilities 371,390, 447, 453,454, 461,462, 463,673,
761,762, and 817 were located near 30 AOCs and/or SWMUs (Jacobs Engineering 1993)
as shown in Table 2-3. Two facilities (785 and 845) appeared on the "MCAS El Toro
Building Guide." This guide, dated April 22, 1996, is provided in Appendix J. These
same facilities did not appear on the "Department of the Navy, U.S. Marine Corps Air
Station, Station Map" dated February 27, 1973 (MCAS E1 Toro USN 1973), indicating
that they were constructed sometime between 1973 and 1996. PES's analysis assumed that
these facilities were in operation for the full period between 1973 and 1996. The Navy
reported two facilities (896 and 897) to the SCAQMD in 1994 (SCAQMD 1994) as
operational aircraft wash areas. These facilities did not appear on either the "MCAS
E1 Toro Building Guide," dated April 22, 1996 or the "Department of the Navy, U.S.
Marine Corps Air Station, Station Map" dated February 27, 1973 (MCAS E1 Toro USN
1973). The facility numbers are contemporaneous with those assigned to other structures

.... and facilities by the MCAS E1 Toro Public Works Department (circa 1973). In its
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analysis, PES assumed that the absence of these facilities in the Building Guide and Station
....._ Map was an administrative oversight by the Navy and that they were in operation during

the period of 1973 through 1996.

2.2.4 Southwest Quadrant

As shown on Plate Id and Table 2-4, the SW quadrant of MCAS E1 Toro had 60 industrial
facilities that hosted aircraft wash areas, vehicle wash racks, degreasing, OWSs,
maintenance, and painting operations during the period of 1943 through 1996. These
facilities accounted for approximately 23 percent of the industrial activities at the former
air station.

In addition to aircraft and vehicle related operations, the SW quadrant was the site of
an industrial laundry and dry cleaning facility. This is contrary to the Navy's claim
that an industrial laundry and dry cleaning facility did not exist (see question "Bld2"
on page 11 of 16 in Appendix L). This omi_ion raises major questions about the
adequacy of the Navy's analysis. The Navy operated the industrial laundry dry
cleaning facility at Building No. 307 from 1944 through 1972 (see Appendix K,
NAVCOMPT Form 277, Class II Station Property Record(s) dated June 1970 and
October 1971and Drawing 321099 "Laundry Building/Laundry Equipment Layout"
dated April 2, 1944). The laundry facility, as shown in NAVFAC Drawing
No. 6314057, "Area 27 Sanitary Sewers" (also provided in Appendix K) was connected to
the sanitary sewer system. The laundry and dry cleaning operations ended in 1972 when
the Navy closed the sanitary sewage treatment plant (SSTP) following receipt of "Cease
and Desist Order No 67-25' from the SARWQCB for discharging excessive concentrations
of ether soluble materials (e.g. fats, oils, greases) from the SSTP. The sanitary sewer
system at MCAS E1 Toro was designed to allow bypassed flow to discharge directly to the
Bee Canyon Wash and/or treated effluent to discharge to the San Diego Creek.

2.2.5 Summary

Table 2-5 summarizes, by geographic quadrant, the industrial activities at MCAS E1Toro
that had the potential to cause subsurface VOC contamination at the former air station.
The Navy has not assessed the potential contribution of the activities located in the non-SW
quadrants (NW, NE and SE) despite evidence that: (1) VOC uses in the NE, SE, and NW
quadrants were essentially equivalent to those acknowledged by the Navy to have been the
source of TCE groundwater contamination; (2) hazardous material and hazardous waste
management practices appeared similar among the quadrants; and (3) there is no evidence
that base policies and process procedures varied from quadrant to quadrant during the
period of 1943 through 1996. Therefore, the Navy has not evaluated a significant number
of potential VOC source areas at MCAS E1 Toro.
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3.0 HAZARDOUS MATERIAL AND WASTE DISPOSAL MANAGEMENT
PRACTICES IN THE EXPANDED AREA - 1943 TO 1996

A critical issue in assessing potential releases from the sanitary sewer system is whether or
not direct discharges of liquid hazardous waste to the sanitary sewer system routinely
occurred. The Navy has stated in response to two EPA questions ("A3" and "Ble6' on
pages 3 of 16 and 13 of 16, respectively at Appendix L) that the sanitary sewer system at
MCAS E1 Toro did not routinely receive discharges of liquid hazardous wastes. However,
PES' research indicates that hazardous waste was routinely discharged through the sanitary
sewer system for many years during the air station's active life.

Several BRAC documents, including the "Final RCRA Facility Assessment Report"
(Appendix L) and the "Final Baseline Survey Report" (Appendix N) describe the routine
practice of liquid hazardous waste disposal to the sanitary sewer system. This practice
continued up until the early 1980s. The Navy has acknowledged this was standard
operating procedure at the base in the following documents:

· Navy documents (pages 5 though 9, pages 13 through 15, and page 18 of 19 in
Appendix N), state that the practice of direct discharges of liquid hazardous wastes
into the sanitary sewer system and onto the ground surface was common and
accepted through the late 1970s and early 1980s. The Navy has acknowledged that
direct discharge of liquid hazardous waste to the ground surface was conducted
through the early 1980s (page 3-21 in Appendix N). Interviews with past MCAS

---_ E1Toro employees demonstrate that this disposal practice was common (page 4 of
19 in Appendix N).

· As shown in an extract from MCAS E1 Toro engineering and construction drawings

in Appendix M, aircraft wash areas, vehicle wash racks, maintenance area drains,
degreaser and OWS drains, and drains in painting operation areas are connected to
the sanitary sewer system, not the storm drain system, contrary to the Navy's
Figure 4-2 in Appendix G.

· Plates 3a through 3c illustrate the MCAS E1 Toro sanitary sewer system relative to
the location of industrial activities in the IqW, NE and SE quadrants of the former
air station. PES's technical review of engineering and construction drawings
demonstrates that little has changed in the alignment and connections of this system
since its construction in the early 1940s and 1950s. As the drawings show, the
facilities hosting industrial activities that the Navy attributes to being the principal
cause of subsurface VOC contamination are connected to the sanitary sewer system.

· The Navy's response to a DTSC question (number 28 on page 25 of 33 in
Appendix L) states that solvents were discharged directly to the storm drainage
system. However, the connections referred to by the Navy, according to public
records and sanitary sewer system drawings, discharged to the sanitary sewer

system.
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· On page 2-8 in its "Final RCRA Facility Assessment Report" (dated 7 July 1993,
_._ extracts provided in Appendix L), the Navy reported that effluent water from wash

rack operations was discharged to the sanitary sewer system or the storm drainage
system. The Navy made the same statement on page 2-5 in its "Final
Environmental Baseline Report" (dated April 1, 1995, extracts in Appendix 1'4).

· The SSTP at MCAS E1Toro received a "Cease and Desist Order"'from

SARWQCB in 1972 for violating its discharge permit conditions by exceeding the
limits for ether-soluble materials (page 2-10 of the Order, extract in Appendix L).

Despite the Navy's statements, the evidence from the design and construction of base
utility systems, the testimony of base personnel, and the regulatory response to excessive
hazardous materials in the system supports the view that the standard operating practices at
MCAS E1Toro were to discharge hazardous waste liquids into the sanitary sewer system
throughout all four quadrants of the former air station.

4.0 MCAS EL TORO SANITARY SEWER SYSTEM

4.1 General Description

The MCAS E1 Toro sanitary sewer system is shown on Plate 2a through 2d for the
respective NW, NE, SE, and SW quadrants. The system was constructed during the

---_ period of the mid-1940s through the early 1950s and consists of approximately 26 miles of
vitrified clay pipe (VCP) with more than 40,000 joints (Malcolm Lewis, 1986). Each
individual section of VCP is approximately 40 inches long, ranges in diameter from
4 inches to 18 inches, and is connected to another section with cement mortar (lacobs
Engineering, 1995). As explained in Appendix O, typical sanitary sewer systems
constructed of VCP in that era were designed to allow a specified rate of exfiltration of
liquids flowing through the system to the subsurface.

A simplified schematic depicting the MCAS E1 Toro sanitary sewer system is shown on
Plate 4. The system was designed for influents to flow by gravity from the NE quadrant to
either the NW or SE quadrants (Malcolm Lewis, 1986). Influent from the NW quadrant
(including any influent collected from the NE) flowed by gravity directly to the SSTP.
The influent from the SE quadrant (including any influent collected from the NE) first
flowed by gravity to the SW quadrant where additional influents were collected and then
were conveyed to the SSTP. The SSTP used physical, biological and chemical treatment
processes to treat the receiving waste stream for discharge to the San Diego Creek (Navy,
1971). As noted above, operation of the SSTP and associated discharges to the San Diego
Creek terminated in 1972 following receipt of a "Cease and Desist Order" from the
SARWQCB. In lieu of on-site treatment, the base was connected to the Irvine Ranch
Water District (IRWD) and the Orange County Water District (OCSD) sanitary sewer
systems. With the exception of the industrial wastewater conveyance line connecting
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Building 296 and the former SSTP located at IRP Site 24 (SW quadrant), no separate
industrial wastewater conveyance system existed at MCAS E1 Toro.

The performance of the MCAS E1 Toro sanitary sewer system is affected by:

· State and condition of pipe,

· Soil conditions,

· Method of installation,

· Sewer system layout,

· Design assumptions for calculating flow in sewers,

· Soundness of the VCP joint mechanics and joining techniques in the early 1940s
and 1950s,

· Flow characteristics and flow regime, and

· Testing of installed VCP.

A detailed discussion of the factors identified above and how they affect the performance
of a VCP sanitary sewer system is in Appendix O. Installation of VCP requires numerous

---_ steps: excavating to a specific depth; preparing the soil bedding to receive the VCP;
cleaning the bell and spigot ends of the pipe sections and applying the joint compound;
fitting the adjoining sections together; and, after a required pipe run was made up, back-
filling the ditch (NCPI, 1998). Provided at Appendices P, Q, and R are relevant extracts
from National Clay Pipe Institute (NCPI), American Society of Testing and materials
(ASTM) standard specifications, and "Standard Specification for Public Works
Construction" documents, respectively. These documents provided guidance in the design
and installation of VCP sanitary sewer systems.

4.2 Vitrified Clay Pipe Performance

A 1992 report prepared for the Central Valley Regional Water Quality Control Board
entitled "Dry Cleaners - A Major Source of PCE in Groundwater" (see Appendix S), by
Victor J. Izzo discusses in detail how chemical contaminants exfiltrate through VCP to the
surrounding subsurface. The report shows that under certain conditions, VOCs such as
PCE, TCE, and TCA will vaporize, escape through VCP to the subsurface, and re-
condense. Case studies cited by Izzo have established that:

· Heavier than water chlorinated solvents such as TCE, TCA, PCE, and methylene
chloride will escape from unsound VCP.
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· VCP is not vapor tight and will allow VOC compounds volatilizing in a VCP line
to escape to the soil and condense.

· VOC compounds present in the sanitary sewer line may attack VCP surfaces and
damage the structural integrity of the VCP line.

· Cement mortar is inflexible and prone to rupture.

· Soil having poor load bearing qualities or being prone to expansion or contraction
as soil moisture fluctuates will adversely affect the structural integrity of the VCP
line.

· Static and dynamic load conditions at any point along the length of the VCP line
may damage its structural integrity.

During its construction from 1940 through 1950, the priority for MCAS E1 Toro was to get
the base operational for national defense. PES could not identify any records documenting
any testing during or after construction completion, or at any time since, for the sanitary
sewer system. Failure of the VCP at the joint or barrel of the pipe section(s) may occur if
it was installed incorrectly or exposed to dynamic loads that exceed its design capacity. At
best, the structural integrity of the MCAS El Toro sanitary system is unknown. Even if
intact, allowable exfiltration will result in leakage from the system.

.._.._ 4.3 Exfiltration in Vitrified Clay Pipe Sanitary Sewer Systems

Calculating the rate of exfiltration depends on the flows through the VCP system as well as
design characteristics of the VCP itself (APWA, 1997; NCPI, 1998). A sanitary sewer
system serves two main functions: (1) to carry the peak discharge for which it is designed;
and (2) to transport suspended solids so that deposits in the sewer are kept to a minimum.
It is essential, therefore, that the sanitary sewer system has adequate capacity for the peak
flow and that it functions properly at minimum flows.

Peak flow determines the hydraulic capacity of the sanitary sewer system and treatment
facilities. Minimum flows must be considered in the design of sewers and siphons to
ensure reasonable cleansing velocities, while avoiding abrasion and scouring of the system.

Although PES could not document the criteria used for sizing the MCAS E1 Toro sanitary
sewer system, its technical review indicated that the base was Permitted to discharge
1.5 million gallons per day (mgd) of sanitary wastewater to the IRWD and OCSD in 1972.
These discharge permits were negotiated after termination MCAS El Toro SSTP operations
(IRWD "Negotiated Sewer Service Contract" is provided in Appendix T and OCSD
"Industrial Wastewater Permit" is in Appendix U).

The discharge value in the permits does not necessarily equate to system capacity. To
arrive at that value, PES, in the absence of information from the Navy, reviewed the
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design and construction drawings (Malcolm Lewis, 1986). For each of the quadrants and
the conveyance line interconnecting the quadrants (Tables 4-1 and 4-2), PES determined:
(1) length of VCP line; (2) weighted average diameter of VCP based on length of line in
regard to each line diameter; and (3) differential head. Using these parameters, PES
calculated the maximum flow rate (A. W. Loomis, 1981) for the entire system to be
3,231 gallons per minute (gpm) (see Appendix V). Assuming the system experiences peak
flow during a 16-hour period each day, the daily maximum flow rate (F_) would be
3.1 million gallons per day (mgd). The construction code (APWA, 1997) for VCP less
than 15 inches in diameter calls for a design flow rate (Fa_i_ of half of F_,; therefore,
Fa,,i_ is approximately 1.5 mgd. Plate 4 presents a simplified flow diagram of the MCAS
E1 Toro sanitary sewer system at the design flow rate. This flow rate corresponds to the
allowable permitted flow rates to the IRWD and OCSD in 1972.

4.3.1 Description and Method of Estimating Rate of Exf'fltration
i

Engineering design practice of VCP sanitary systems constructed during the 1940s and
1950s allowed for exfiltration of a portion of the contents to the subsurface (NCPI, 1998).x
The rate of exfiltration of liquid is accounted for in the design standards and process
known as the maximum allowable rate of exffitration (APWA, 1997). PES used two
separate methods to estimate the rate of exfiltration in gallons per minute for the MCAS
E1 Toro sanitary sewer system.

The first method was taken from Section 306-1.4.2 of the 1997 edition of "Standard

Specifications for Public Works Construction" (provided in Appendix R). The worksheet
using this method for estimating the rate of exfiltration for each quadrant is included in
Appendix V. Use of this method resulted in an estimated maximum allowable rate of
exfiltration of approximately 272 gpm.

The second method used to estimate the exfiltration rate was equation "(2)' taken from
Appendix OII-A "Calculation Sheets" of the "Draft Final Phase II Remedial Investigation
Report, Operable Unit 2A - Site 24" prepared by Bechtel National, Inc. (Bechtel, 1996)
included in Appendix G of this report. Using this methodology and Bechtel's assumptions
from the referenced report, PES developed a worksheet for estimating the sanitary sewer
system's rate of exfiltration for each quadrant at MCAS E1 Toro (also in Appendix V).
This method resulted in a PES estimated maximum allowable rate of exfiltration of

approximately 221 gpm.

The average estimated maximum allowable rate of exfiltration derived from the two
methodologies is 246 gpm or 7.6 percent of F_,_,.

.-_.... _ Telephone interview with Mr. Edward Sikora, President, NCPI, 8-17-99.
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4.3.2 Volatile Organic Compound Transport to the Subsurface at the MCAS

The MCAS E1 Toro sanitary sewer system allowed VOCs from liquid hazardous waste
discharges to escape into adjacent soils for the following reasons:

· The hazardous waste management practices at the MCAS included discharges of
liquid hazardous wastes into the system;

· The system had an average calculated maximum allowable exfiltration rate of
7.6 percent;

· The potential adversities experienced by the system during more than 50 years of
domestic and industrial service have almost surely resulted in breaches of the sewer
line; and

· The absence of documentation for the structural integrity of the system.

5.0 MAGNITUDE OF VOLATILE ORGANIC COMPOUNDS DISCHARGED TO
THE SANITARY SEWER SYSTEM

After identifying the sanitary sewer system as a potential pathway for the migration of
VOCs to the subsurface, PES conducted an independent research effort of the NW, NE and

._ SE quadrants of MCAS E1 Toro to identify operations and processes associated with the
use of VOCs. These included aircraft and vehicle equipment degreasing, maintenance,
washing, and painting operations. PES also evaluated the use of VOCs in the industrial
dry cleaning facility operated in the SW quadrant. During this research effort, process
models were developed for each of the following industrial processes: aircraft and vehicle
washing, degreasing, maintenance, aircraft painting, and dry cleaning. Using these
models, PES then estimated the volumes and mass of: (1) solvents used in the identified
processes; (2) liquid hazardous waste generated by these processes in each facility; and
(3) the influent discharged to the sanitary sewer system. As part of the VOC quantification
estimate process, risk sensitivity cases were conducted using the process models to more
accurately establish a range of values representing estimates of VOC influent discharged to
the sanitary sewer system.

The Navy has refused to provide PES with information in the Navy's records that would
permit PES to fine-tune its estimates of the VOCs used at the MCAS. For example, the
Navy has refused to provide PES with copies of purchase orders and requisitions for
solvents.

In the absence of PES being provided with this more specific information, PES has,
necessarily, developed assumptions that may need to be revised. We believe, though, that
the analysis in this section fairly characterizes the dynamics of the releases of solvents into
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the sanitary system, even if the quantitation of these releases - upon the receipt of further
. information from the Navy - may need to be revised.

5.1 Historical Perspective on Solvent Use

Many of the processes used to clean and maintain aircraft and vehicles on the base required
the use of solvents and solvent solutions containing one or more chlorinated solvents and
other constituents in a mixture (Jacobs Engineering, 1995). These mixtures changed over
time as chlorinated solvents became more expensive and regulations controlling their use
and disposal increased. 2 Table 5-1 compares the constituents of solvent solutions used
during the periods of: 1943 to 1980, 1981 to 1992, and 1993 to today. During the 1980s,
the percentage of chlorinated solvents in the solutions constantly diminished. 3 As a result,
it is difficult to assign a single value for the period of 1981 to 1992 and one is not shown
in Table 5-1. For this report, PES assumed a conservative 3 per_nt by weight average
percent of chlorinated solvents during the 1981 to 1992 period. As a result of interviews
with chemical manufacturing industry representatives, a weight percent of 0.5 for
chlorinated solvents for the period of 1993 to 1996 was assumed.4 Today, this value
typically represents impurities from recycling processes. 5

PES was unable to determine the specific chlorinated compounds used in solvent cleaning
solutions during the 1943 to 1980 time period since multiple chemicals were available (see
Table 5-2). Therefore, a "notional" solvent, with average physical and chemical VOC
properties was assumed and used to estimate volumes and mass of VOCs that may have

¥--- been released from industrial activities within the NW, NE, and SE quadrants of MCAS E1
Toro. Table 5-2 presents the names and densities of VOCs used at MCAS E1 Toro; the
notional chlorinated solvent represents an average of these densities, 12.6 pounds per
gallon.

5.2 Assumptions

The following is a summary of the assumptions used to estimate loss of VOC mass while
conducting the industrial processes mentioned above. Also summarized below are the
assumptions that were incorporated into the developmentof each process model used to
estimate the generation of VOC liquid waste mass that may have been discharged to the
sanitary sewer system.

Telephone interview with Mr. Les Wittenberg, Technical Editor, CCPS, AIChE,
9-14-99.

3 Ibid. 2.

"Telephone interview with Mr. Patrick Smith, Executive, Eldorado Specialty Chemicals,
9-13-99; Mr. Greg Lainilo, Safety Kleen Corporation, 8-23-99; Ibid 2.

5Ibid.4.
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5.2.1 Mass Loss Ass_mptio ns

Solvent losses may occur as a result of volatilization, runoff to the ground surface, slop
and spills, fixation to sludge material in OWSs, recovery of solvents from the OWS,
incineration, and disposal at a landfill. Plates 6 through 11 are schematic descriptions of
each VOC using process on the base and PES's estimates of the percent of solvent lost
during each process. The values shown on these plates rest on the following assumptions:

Loss to Volatilization

· A 5 percent loss was assumed for aircraft and vehicle wash processes. PES
believes personnel applied solvent cleaning solutions in a water stream to degrease
the soiled surfaces. Interviews with cleaning equipment manufacturers indicates
that surfactants and demulsifiers were added to the solvent solution to maximize

contact time between the solvent and grime/grease particle§ and to minimize the
volatilization of the solvents to the atmosphere. 6 A 5 percent loss is estimated for
these processes and is generally consistent with SCAQMD Rule 1171 (Solvent
Cleaning Operations).

· A 5 percent loss was assumed for degreasing aircraft and vehicle repair parts.
Considering the design and operation of large and bench-top degre,asers, the low
partial pressures of the VOCs in solvent solution, solution temperature and the
degree of turbulence, PF_.Sbelieves the volatilization of the VOCs would have been

.... minimal and is generally consistent with SCAQMD Rule 1122 (Solvent
Degreasers).

· A 15 percent loss was assumed for dry cleaning operations. Interviews with dry
cleaning equipment manufacturers and dry cleaning industry spokespersons indicate
that even though distillation units were available for installation with dry cleaning
units manufactured and operated from the late 1940s through 1960s, the majority of
operators chose not to use them. 7 According to the interviews, not using a
distillation process was typically the result of high equipment and process cost, the
availability of inexpensive solvent and the absence of regulatory pressures requiring
recovery and reuse. 8 Unlike closed distillation systems used today, the typical dry
cleaning unit extractor of the vintage bdieved to have been used at MCAS E1 Toro
removed as much solvent as possible for re-use until the solvent was unserviceable

and changed-out. Clothing was removed from the extractor in a damp condition
and allowed to air-dry. In consideration of this, PES bdieves the assumption of
15 percent loss to volatilization is reasonable.

6 Telephone interviews with customer service representatives at American Kleaner
Company and Briggs-Stratton Corporation, 8-25-99.

7 Telephone interview with Mr. Bob Blackburn, spokesperson, California Cleaners
Association, 9-16-99.

, 8Ibid.7.
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· A 95 and 90 percent loss was assumed for thinner and solvent solutions,
. respectively, in aircraft painting operations. Considering the controlled

environment where painting typically occurred, the partial vapor pressures of VOCs
present in thinner and solvent solutions used in the aircraft painting process, process
temperature, and degree of vapor turbulence during the process, PES believes the
values used are appropriate.

Loss to Runoff to Ground Surface

· A 5 percent loss to the ground surface was assumed for aircraft wash processes.
According to station records (Navy, 1991; Jacobs Engineering, 1995), the aircraft
washing was typically conducted on engineered concrete aprons that were sloped to
direct process rinsate to a drain (Navy, 1991; Jacobs Engineering, 1995). Station
records indicate that run-off to the ground surface would have been incidental and
relatively small resulting from inadvertent or misdirected flow, cracks in the
concrete, or washings in unauthorized areas.

· A 20 percent loss was assumed for vehicle wash racks. According to station
records (Navy, 1991; Jacobs Engineering, 1995), vehicle wash racks were located
either on concrete aprons sloped to direct the flow of process rinsate to a drain, or
located on asphalt surfaces where the surface was not engineered and sloping to a
drain may not have been as controlled. Since rinsate may have seeped through
cracks on the asphalt surface or flowed to the ground surface, a loss value of

_--, 20 percentis believedto be appropriate.

· Less than 1 percent loss was assumed for aircraft painting operations. According to
station records, the aircraft painting process was typically conducted in enclosed
areas, such as hanger facilities constructed with floor drains connected to the
sanitary sewer. According to interviews with military personnel, under normal
conditions and proper process implementation, these facilities usually did not
present an opportunity for materials to flow to the ground surface. As such, a
nominal value of less than 1 percent loss is believed to be appropriate.

Loss to Slop and Spills

· A 5 percent loss to slop and spills was assumed for degreaser operations. PES'
experience with industrial activities indicates that a shop degreaser can result in
small spills and slop. These typically result from: (1) loading solvent solution into
the degreaser; (2) the action of degreasing parts; (3) removing spent solvent from
the degreaser; and (4) minor accidents on the shop floor involving a spillage of
solvent.

· A 5 percent loss to slop and spills for workstation/bench-top maintenance activities.
As above, PES' experience with industrial activities indicates that

'_--_ workstation/bench-top degreasing operations can also result in small spills from
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immersing, cleaning and rinsing repair parts in small solvent containers, or in

._ carrying small containersof solvent solution from the source area to the
workstation.

· A 5 percent loss to slop and spills for dry cleaning unit operations. According to
industry and industry association spokespersons, dry cleaning units of the vintage as
those that may have been in service at MCAS E1 Toro were largely manually
operated. 9 Activities included loading solvent into and unloading it from the unit,
and moving cleaned clothing articles damp from solvent from the extractor to a
drying rack. According to persons interviewed, spills and slop from these operating
activities were common. Information received from the interviews indicates that
the assumed loss rate is reasonable.

Loss to Sludge

Less than 1 percent loss for fixation to sludge was assumed during OWS operations.
Chlorinated solvents entering an OWS would typically dilute any grime, grit and soil
(sludge) that had drained to the OWS. High levels of sludge in an OWS can result in
retention of some solvent. However, experience indicates that sludge levels typically
allowed for in the design of the OWS are likely to result in solvents passing unabated
through the OWS to the outfall (sanitary sewer).

Loss to Solvent Recovery from the OWS

Less than 1 percent loss was assumed for flow of solvents from the OWS to a recovery
system. According to API design guidelines (API, 1990), OWSs are designed to recover
oils and other lighter than water substances from the top of the OWS to avoid discharge of
oil and grease to the sanitary sewer system. Given the heavier than water density of
solvents used during the 1943 to 1980 time period, solvents flowing to the OWS were
much more likely to have migrated through the OWS to the outfall (sanitary sewer).

Loss to Incineration, Boilers, Bum Pit, and Landfills

An 85 percent loss to disposal by incineration, bum-pit or landf'fll was assumed for solvent
recovered from degreasing/maintenance operations. According to reports reviewed by PES
(Jacobs Engineering 1993, 1995) station personnel disposed of unknown quantities of
"spent" solvent from shop degreasers and maintenance activities at the station incinerator,
one or more of the operating boilers on the station, the landfill operating at that time, or
the crash crew bum-pit. PES' assumption reflects that: (1) it was easier for personnel to
occasionally drain spent solvent from bench-top operations to the OWS; (2) solvent spills
and slop were rinsed to the OWS; and (3) larger volumes of spent solvent from shop
degreasers were drained to containers for transport to the incinerator or disposal at a
landfill.

. , 9 Ibid7.
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5.2.2 Process Ass-mption_

The development of each industrial process model to estimate the quantity of VOC mass
consumed and discharged was based on specific sets of process parameters. Some
parameters were provided by factual authoritative sources, some were derived through
engineering analysis, while others were assumed on the basis of industrial practice and
professional judgement. Provided below is a summary of the parameters associated with
each process.

Aircraft Washing

· Aircraft population. The number of aircraft assigned to MCAS El Toro or attached
for operational control are based on Navy aviation records (see Appendix W), and
BRAC Administrative Record.

· Aircraft wash rate. The number of aircraft washed per week are based on
interviews with U.S. Navy personnel at the U.S. Navy Aviation Systems
Command/Weapons Center, Patuxent River, Maryland.'°

· Aircraft Wash Areas/Availability. The number and location of aircraft wash areas
and percent available are based on station records and BRAC Administrative Record
(Navy, 1991).

· Wash Cycle Duration. An historical duration of average time required to wash
each aircraft is based on station records, and interviews with military aviation
support personnel and government contractor services personnel (Navy, 1989,
1991, 1994, 1997). n

· Wash Equipment and Consumption Rates. The volume of water, detergents, and
solvents used during each wash cycle are based on interviews with equipment
vendors, equipment manufacturers and equipment specifications. '2

· Types of solvents, solvent densities, and weight percents of solvent solutions are
based on vendor/manufacturer specification, MSDSs, BRAC Administrative
Record, professional literature, Air Toxic Inventory Reports, air emission
quantification records, hazardous waste management plan, and hazardous waste
generation records _3(Navy 1989, 1991, 1994, 1997; Jacobs Engineering, 1995).

toTelephone Interview with Mr. Bob Roland, Naval Aviation Systems Command,
9-23-99.

"Ibid 10; Telephone interview with technical representatives at Raytheon Aircraft Systems
Company and Camp Pendleton Public Works Office, 9-14/23-99.

,2 Ibid 6.

_ ,3Ibid6.
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.., Vehicle Washing

· Wash Rack Population/Availability. The number and location of wash racks and
percent available are based on station records and BP,AC Administrative Record
(Navy, 1989, 1991, 1994, 1997).

· Wash Rack Operational Cycle. The number of hours operated per week and the
number of vehicles washed per week are based On station records and interviews
with military and civilian support personnel (Navy, 1991). _4

· Wash Cycle Duration. The historical duration of average time required to wash
each vehicle is based on station records, and interviews with military and civilian
support personnel (Navy, 1991). _s

· Wash Equipment and Consumption Rates. The volume of water, detergents, and
solvents used during each wash cycle are based on interviews with equipment
vendors, equipment manufacturers and equipment specifications. _6

· Types of solvents, solvent densities, and weight percents of solvent solutions are
based on vendor/manufacturer specification, MSDSs, BRAC Administrative
Record, and professional literature, Air Toxic Inventory Reports, air emission
quantification records, hazardous waste management plan, and hazardous waste

..... generation records (Navy, 1989, 1991, 1994, 1997; lacobs Engineering, 1995). 17

Degreasing Operations

· Population of degreasers. The number and location of degreasers and degreasing
operations are based on station records and BRAC Administrative Records (Navy
1989, 1991, 1994, 1997).

· Degreaser capacity. The size and volume of the degreaser population are based on
BRAC Administrative Record, station records, industry manuals/catalogs, and
equipment manufacturer/vendor specifications.

· Frequency of solvent change-out. The degreaser consumption rate of solvent is
based on industry practice, equipment manufacturer/vendor specifications, standard
maintenance/operating procedures.

· Types of solvents, solvent densities, and weight percents of solvent solutions are
based on vendor/manufacturer specification, MSDSs, BRAC Administrative

t4Ibid i 1.
t_Ibid 11.

,6Ibid 2, 4, 6.
..y 17Ibid 2, 4, 6.
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Record, professional literature, Air Toxic Inventory Reports, air emission

_ quantification records, hazardous waste management plan, and hazardous waste
generation records.

Bench-top Maintenance

· Maintenance facilities. The number, location and type of maintenance facilities are
based on station records and BRAC Administrative Record (Navy 1989, 1991,
1994, 1997; Jacobs Engineering 1995).

· Solvent consumption. The volume of solvent and rate of solvent consumption at
each maintenance facility are based on industry practice, equipment manufacturer/
vendor specifications, standard maintenance/operating procedures, Air Toxic
Inventory Reports, air emission quantification records, hazardous waste
management plan, and hazardous waste generation records' (Navy 1989, 1991,
1994, 1997; Jacobs Engineering 1995).

· Types of solvents, solvent densities, and weight percents of solvent solutions are
based on vendor/manufacturer specification, MSDSs, BRAC Administrative
Record, professional literature, Air Toxic Inventory Reports, air emission
quantification records, hazardous waste management plan, and hazardous waste
generation records (Navy 1989, 1991, 1994, 1997; Jacobs Engineering 1995)."

._ DryCleaning

· Dry cleaning business volume. The quantity/throughput of clothing processed at
the dry cleaning facility over periods of time are based on operator/owner
interviews with industrial drying cleaning enterprises of comparable size, interviews
with industry association representatives, and military planning guidelines. _9

· Solvent change-out (duty). The quantity of clothing processed per gal of solvent is
based on industry practice, and interviews with industry association
representatives?

· Types of solvents, solvent densities, and weight percents of solvent solutions are
based on vendor/manufacturer specification, MSDSs, BRAC Administrative
Record, professional literature, Air Toxic Inventory Reports, air emission
quantification records, hazardous waste management plan, and hazardous waste
generation records (Navy 1989, 1991, 1994, 1997; Jacobs Engineering 1995). 2_

18Ibid. 2, 4, 6.
,9Ibid. 7.
2oIbid. 7.

.... ='Ibid. 2, 4, 6.
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Aircraft Painting

· Aircraft population. The number of aircraft assigned to MCAS E1 Toro or attached
for operational control are based on Navy aviation records (see Appendix W), and
BP,AC Administrative Record.

· Annual painting rate. The number of aircraft painted per year is based on
interviews with U.S. Navy personnel at the U.S. Navy Aviation Systems
Command/Weapons Center, Patuxent River, Maryland. TM

· Painting facilities and availability. The number and location of painting facilities
and percent available are based on station records and BRAC Administrative Record
(Navy 1989, 1991, 1994, 1997; Jacobs Engineering 1995).

· Thinner and solvent consumption. The quantity of thinner-and solvent consumed
annually by painting operations are based on interviews with U.S. Navy personnel
at the U.S. Navy Aviation Systems Command/Weapons Center, Patuxent River,
Maryland; Air Toxic Inventory Reports, air emission quantification records,
hazardous waste management plan, and hazardous waste generation records (Navy
1989, 1991, 1994, 1997; Jacobs Engineering 1995).23

· Types of solvents, solvent densities, and weight percents of solvent solutions are
based on vendor/manufacturer specification, MSDSs, BRAC Administrative

_._ Record, professional literature, Air Toxic Inventory Reports, air emission
quantification records, hazardous waste management plan, and hazardous waste
generation records (Navy 1989, 1991, 1994, 1997; Jacobs Engineering 1995).

5.3 Aircraft Wash Area Operations

During the operative life of MCAS E1 Toro, a variety of aircraft were associated with
U.S. Marine tactical air squadrons, squadron headquarters, logistical support units, and air
station headquarters. Data collected by Aviation Information Research Corporation
(AIRC), shown in the table in Appendix W (see also Appendix X), indicate that the
average number of aircraft at MCAS E1 Toro was 225 for 1943 to 1980 period and 154 for
the 1981 to 1996 period.

5.3.1 Process Description

Today, U.S. Marine Corps akcraft are degreased and cleaned according to the corrosion
control manual (NA01-1A-509) published by the Naval Aviation Systems Command.
Typically, each aircraft is washed at least once every 14 days (26 washings per year) and
after each military mission flown when a weapon system is used. According to military

22Ibid. 10.
'-'_ 23Ibid.10.

68000101R001 .doc 22



authorities at the Naval Weapons Center in Patuxent River, Maryland, this occurs

'._ approximately 30 times per year. TM This results in each aircraft being washed
approximately 56 times each year.

The basic process for washing an aircraft has not changed substantially from 1943,
although the current process employs greater mechanization and sophisticated technology.
Aside from this mechanical evolution, the principal change has been in the nature of
solvents used as shown in Table 5-1.

The process began with a team of personnel rinsing the aircraft using pressurized warm
water pumped from the water source through a mechanical cleaner equipped with a small
heater, a pump, and an external storage tank containing a solvent solution. Following the
initial rinse, a solvent solution was siphoned from the external storage tank, blended with
the pressurized warm water stream and applied to the aircraft to loosen grime from all
surfaces. The siphon rate varied among the manufacturers of the cleaner units with a
typical range between 5 to 15 percent of the pump rate. PES interviews with these
manufacturers found that the pump rate was generally 4 gpm. z5 The grimier and more
difficult to reach areas of the aircraft were cleaned manually using soft brushes, rags and a
more concentrated solvent solution. When the aircraft appeared clean, it was rinsed,
inspected and, if necessary, the cycle repeated until the aircraft was considered clean. This
process typically took one hour to accomplish correctly, with the pump unit operating for
about 20 minutes. Under this scenario, consumption of solvent solution per aircraft wash
cycle was in the range of 4 to 12 gallons.

5.3.2 VOC Discharge Estimate

Shown on Plate 6 is a schematic of the aircraft wash process describing all pathways for
waste solvent solutions after use. This illustration depicts the estimated percent of solvent
lost as a result of volatilization, runoff to the ground surface, fixation to sludge material in
the OWS, recovery of solvents from the OWS, and the resulting estimated net percent of
solvent mass that entered the sanitary sewer system.

Using the loss rates described above, a net of 89 percent of the total solvent mass used in
the aircraft wash process is estimated to have exited to the sanitary sewer system. Shown
in Table 5-3 are assumptions, variables, and factors used to estimate the solvent mass
discharged from this industrial activity to the sanitary sewer system for the time periods of
1943 to 1980, and 1981 to 1996. PES differentiated between the two time periods because
of the advent of RCRA enforcement during the early 1980s that had a positive effect on
waste management practices and the diminishing use of chlorinated compounds in solvent
solutions after 1980. Based on these assumptions, PES calculated the amount of VOCs
that appears to have entered the sanitary sewer system from aircraft wash operations to be
about 21 gallons per day or about 4,300,000 pounds over a 53-year period.

Ibid. 10.
..-_- _ Ibid.6.
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5.4 Vehicle Wash Rack Operations

PES was unable to collect sufficient data to determine the number and type of vehicles used
at MCAS E1 Toro during its operative life. In the absence of this data, PES assumed that
vehicle wash racks were operated on a regular basis, averaging at least two hours of
operation per wash rack per day. This assumption is based on typical military standard
operating procedures requiring: vehicles operating in the vicinity of operational aircraft to
be as clean as possible; any vehicle being loaded onto a transport aircraft be sufficiently
clean to satisfy the inspection of the transport aircraft loadmaster; and, general military
standards for high levels of cleanliness in a station environment.

5.4.1 Process Description

The basic process of washing a vehicle did not change substantially from 1943 to 1980. As
with cleaning aircraftl what began as a manual process using unsophisticated equipment
evolved into a largely mechanical process employing more sophisticated technology. Aside
from this mechanical evolution, the principal change has been in the nature of solvents
used as shown in Table 5-1.

Generally, the process began with the operator rinsing the vehicle, then applying a solvent
cleaning solution by hand to loosen dirt, grit, and grime from the more soiled and difficult
to reach arms. Depending on construction of the wash rack facility, the next step was
either to apply pressurized warm water blended with solvent cleaning solution from a
cleaning unit similar to that used to wash aircraft or to direct the flow of pressurized water
and solvent cleaning solution through a stationary system of water nozzles and jets onto the
vehicle. When the vehicle appeared clean, it was inspected and, if necessary, the cycle
was repeated until the vehicle was considered clean by operator and/or the supervisor.

Depending on the size of the vehicle, this process took between 30 to 60 minutes to
accomplish with the pump unit operating for about 15 minutes. This resulted in an average
consumption of solvent solution per vehicle wash cycle in the range of 3 to 9 gallons.

5.4.2 VOC Discharge Estimate

Shown on Plate 7 is a schematic of the vehicle wash process describing all pathways for
waste solvent solutions after use. This illustration depicts estimated percent of solvent lost
as a result of volatilization, runoff to the ground surface, fixation to sludge material in the
OWS, recovery of solvents from the OWS, and the resulting estimated net percent of
solvent that may have entered the sanitary sewer system.

Using the losses described above, a net estimate of 74 percent of the total solvent used in
the vehicle wash process exited to the sanitary sewer system. Shown in Table 5-4 are
assumptions, variables, and factors used to estimate the solvent mass discharged from this

-.- industrial activity to the sanitary sewer system for the time periods of 1943 to 1980, and
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1981 to 1996. Based on these assumptions, PES calculated the mass of VOCs that appears
.._r to have entered the sanitary sewer system from vehicle wash operations to be an average of

about 6 gallons per day or 1,500,000 pounds over a 53-year period.

5,5 Aircraft and Vehicle Parts Degreasing Operations

According to records received and reviewed by PES, approximately 28 degreasers and
associated OWSs were used to support maintenance activities from 1943 through 1980.
Capacity of the degreasers ranged from 150 to 750 gallons. PES assumed the degreasers
were filled to 85 percent of capacity with solvent solution. Depending on the maintenance
schedule, the solvent solution contained in each degreaser was periodically removed and
replace with fresh solvent. PES assumed that this occurred approximately once per month
per degreaser.

5.5.1 Process Description

Degreasing was a relatively simple process. Solvent solution was hand pumped into the
degreasing tanks from 55-gallon containers or poured from 5-gallon containers. Aircraft or
automotive vehicle parts requiring repair or inspection, were immersed, cleaned and rinsed
in the solvent solution. When the solvent became too dirty to clean efficiently ("spent"), it
was either pumped to a waste container or drained to the OWS, which in turn drained to
the sanitary sewer. Prior to the early 1980s, PES assumed that waste solvent stored in

containers was incinerated on-site at either the station incinerator, one of the operating
boilers, the landfill operating at that time, or the crash crew burn-pit.

5.5.2 VOC Discharge Estimate

Shown on Plate 8 is a schematic of the degreasing/OWS process describing all pathways
for waste solvent after use. This illustration depicts estimated percent of solvent lost
during the process resulting from volatilization, slop or spills, fixation to sludge material in
the OWS, incineration or landfilling of waste solvent, and estimated net percent of solvent
that may have entered the sanitary sewer system.

Using the loss rates described above, a net estimate of 4 percent of the solvent mass used
in the degreasing process exited to the sanitary sewer system. Shown at Table 5-5 are
assumptions, variables, and factors used to estimate the solvent mass discharged from this
industrial activity to the sanitary sewer system for the time period of 1943 to 1980. Based
on these assumptions, PES calculated the mass of VOCs that appears to have entered the

· sanitary sewer system from degreasing operations to be an average of about 5.3 gallons per
day or 913,000 pounds over this time period.

5.6 Aircraft and Vehicle Maintenance Operations

Shown at Table 5-6 are the aircraft, vehicle, and facility maintenance buildings that are
'_ believed to have operated in the NW, NE, and SE quadrants of MCAS E1 Toro during the

6800o_mP.OOl.do_ 25



periods of 1943 to 1972, 1944 to 1980, and 1973 to 1980. These time periods represent
_ facilities constructed in 1943 that were demolished prior to 1972, facilities that were

constructedin 1943 that functioned through 1980, and facilities that were constructed after
1973 that functioned through 1980.

5.6.1 Process Description

The maintenance activities occurring at each of the facilities noted at Table 5-6 were
assumed to be those that typically occur at a work station (bench top, work bay, work
stand, etc.) where individual maintenance personnel or maintenance teams conducted
operator, organizational, or overhaul maintenance level activities. These activities
typically involved the consumption of approximately I-gallon of solvent solution per week
per facility (Navy 1989, 1991, 1994, 1997; Jacobs Engineering 1995).

5.6.2 VOC Discharge Estimate

Shown on Plate 9 is a schematic of solvent use and losses in regard to maintenance
operations. This illustration depicts the estimated percent of solvent lost as a result of
volatilization, slop and spills, fixation to sludge material in the OWS, incineration or
landfilling of waste solvent, and the resulting estimated net percent of solvent that may
have entered the sanitary sewer system.

Using the losses described alcove, a net estimate of 4 percent of the total solvent mass used
in maintenance processes exited to the sanitary sewer system. Shown at Table 5-7 are
assumptions, variables and factors used to estimate the solvent mass discharged from this
industrial activity to the sanitary sewer system for the time periods of 1943 to 1972, 1943
to 1980, and 1973 to 1980. Based on these assumptions, PES calculated the mass of VOCs
that appears to have entered the sanitary sewer system from maintenance activities to be an
average of about 0.4 gallons per day or 73,000 pounds over this time period.

5.7 Industrial Dry Cleaning Operations

As previously shown, PES determined that an industrial dry cleaning plant operated at
MCAS E1 Toro from 1943 to 1972. This facility most likely processed military flight
suits, overalls worn by maintenance personnel, military uniforms, and civilian clothing.

5.7.1 Process Description

Chlorinated solvents were widely used for dry cleaning during the 1943 to 1972 period.
The solvent of choice was PCE (Izzo, 1992). The soiled clothing was immersed in an
enclosed bath of PCE to remove dirt, grime, grease, etc., after which the clothing article(s)
were drained and dried. A gallon of solvent could be used to clean 250 to 350 pounds of
clothing before it became spent (known as its "mileage"). When solvent reached its
"mileage" point, it was removed from the dry cleaning tumbler, which was then loaded

"_ with fresh solvent. As studies have demonstrated (Izzo, 1992), spent solvents were usually
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poured into a nearby drain connected to the sanitary sewer. During PES' research of the
..__ dry cleaning facility, there was no evidence encountered to suggest that solvent recycling

was conducted on site.

5.7.2 VOC Discharge Estimate

Shown on Plate 10 is a schematic of the solvent use and losses associated with dry cleaning
operations. This illustration depicts the estimated percent of solvent mass lost as a result of
volatilization, slop and spills, and the resulting estimated net percent of solvent mass that
appears to have entered the sanitary sewer system.

Using the loss rates described above, a net estimate of 80 percent of the solvent mass used
in the dry cleaning process exited to the sanitary sewer system. Shown in Appendix U is
an estimate of solvent "mileage" associated with dry cleaning operations at MCAS E1
Toro. Shown in Table 5-8 are the assumptions, variables, and fa&ors used to estimate the
solvent mass discharged from this industrial activity to the sanitary sewer system for the
time periods of 1943 to 1972. Based on these assumptions, PES calculated the amount of
PCE discharged to the sanitary sewer system from dry cleaning operations to be about
12.5 gallons per day or 1,700,000 pounds over this period.

5.8 Aircraft Painting Operations

The painting of military aircraft is a necessary and recurring industrial activity for training
_ and readiness facilities such as MCAS E1Toro. Changes in military missions and training

objectives frequently require the painting of aircraft. The same naval document
(NA01-1A-509) that governs the cleaning of naval aircraft also provides guidance in the
painting of naval aircraft for corrosion control. Typically, an aircraft is painted once every
year and as required by a training or deployment mission.

5.8.1 Process Description

Painting of naval aircraft is conducted in several phases. First, the old paint is removed
from the aircraft. Next, the skin or surface of the aircraft is degreased, cleaned and
prepared for priming using solvent solutions to ensure that no residue is present on the
aircraft's surface that would inhibit the bonding of the paint. Third, the surface of the
aircraft is primed. Last, a primary and topcoat of paint are applied. The basics of the
process have not changed substantially over the years, although there are new techniques,
equipment and materials that have reduced hazardous materials use and waste generation in
the last decade.

5.8.2 VOC Discharge Estimate

Shown on Plate 11 is a schematic of the use and losses of solvents and thinners associated

with painting operations. This illustration depicts the estimated percent of solvent/thinner
_..w_ lost during the process as a result of volatilization, overspray, fixation to sludge material in

68000101R001 .doe 27



the OWS, recovery of solvents from the OWS,and estimated net percent of solvent mass
that entered the sanitary sewer system.

Using the loss rates described above, a net estimate of 3 percent of total thinner mass and
9 percent of total solvent mass used in the process are calculated to have entered the
sanitary sewer system. Shown in Table 5-9 are assumptions, variables, and factors used to
estimate the solvent mass discharged from this industrial activity to the sanitary sewer
system for the time periods of 1943 to 1980, and 1981 to 1996. Based these assumptions,
PF__Scalculated the mass of VOCs that appears to have been discharged to the sanitary
sewer system from aircraft painting operations to be an average of about 2 gallons per day
or 490,000 pounds over this period.

5.9 Summary_ of Volatile Organic Compound Diseharses to the Sanitary Sewer
System

Shown in Table 5-10 is a summary of estimated discharges to the MCAS E1 Toro sanitary
sewer system from all major solvent using activities at the base. PES calculated that
between 1943 and 1996 an average of about 36 gallons per day or 9 million pounds of
VOCs appears to have been discharged to the sanitary sewer system during this time
period. It should be noted that there are inherent uncertainties associated with estimating
the volume of VOCs used and discharged to the sanitary sewer system. However, even if
the actual range of VOCs released was an order of magnitude less than estimated above,
such releases would still be significant.

In consideration of the age and conditions of the VCP sanitary sewer lines, substantial
releases of VOCs are likely to have occurred within the NW, NE, and SE quadrants of
MCAS E1 Toro. The primary releases of VOCs associated with the sanitary system are
expected to be associated with fractures, loss of joint integrity, and low spots (where
liquids accumulate) in the VCP pipe, which represent source areas of VOCs (i.e., "hot
spots") in the vadose zone. Such conditions are expected to have occurred at various,
discrete locations along the approximate 26 miles of the sanitary sewer system.

6.0 SUBSURFACE SOIL INVESTIGATIONS

In its effort to identify potential sources of subsurface contamination, the Navy did not
adequately evaluate the sanitary sewer system at MCAS E1 Toro as a significant source
area. Consequently, in the design and implementation of its site characterization program,
the Navy avoided specific approaches that might have identified evidence of contamination
likely to be associated with releases from the sanitary sewer system.

In addition to the limited subsurface investigations conducted by the Navy during the
BRAC Cleanup Program, subsurface investigations were conducted throughout the base
during the RCRA Facility Assessment (Jacobs Engineering, 1993). Provided in Appendix

_.-_. Z are extracts from Appendices A and B of the "Final Resource Conservation and
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Recovery Act Facility Assessment Report" that correspond to subsurface investigations in
...... the NW, NE, and SE quadrants of the air station. As shown on Plate 5, the investigations

involved drilling 161 soil borings consisting of: (1) 80 hand auger soil borings drilled to a
depth of 5 feet below the ground surface cogs); (2) 24 soil borings drilled to a depth of
25 feet Cogs);and (3) 57 angle soil borings 60-foot long at an angle of 30 degrees drilled to
an approximate depth of 52 feet Cogs).

These soil borings were drilled at specific AOC/SWMU sites selected by the Navy after
reviews of aerial photographs, visual inspections throughout the facility, and evaluation of
historical activities. Soil samples were collected at the following intervals for each type of
boring: 2 and 5 feet Cogs)for each 5-foot hand auger soil boring, every 5 feet for each
25-foot soil boring, and every 10 feet for each 60-foot long angle soil boring.

Each soil sample was analyzed for VOCs, semi-VOCsl pesticides,_polychlorinated
biphenyls (PCBs), and metals. As shown on each plate in Appendix Z:

· Hand auger soil borings were conducted at locations where, on the basis of
judgment, a release of hazardous substance might have occurred and typically
included wash racks with cracks, unpaved drum storage areas, and unpaved spill
areas (Jacobs Engineering, i993).

· 25-foot soil borings were generally conducted at UST and OWSs having a capacity
greater than 2,000 gallons (Jacobs Engineering, 1993).

· 60-foot long angle soil borings were drilled towards (see direction of arrow on each
plate) the invert of above ground storage tanks, underground storage tanks (USTs),
open channels, hazardous waste storage locations, drum storage areas, and the
Mark Arrest System.

Shown on Plate 5 and in Appendix Z are the locations of each of the 161 soil borings in
the NW, NE and SE quadrants, and a small portion the SW quadrant (Building 307 at Site
24) relative to the location of the sanitary sewer system. Since the sanitary sewer system
was deeper than 5 feet below grade and the maximum hand auger soil sampling depth was
5 feet, none of the hand auger soil borings was adequate to detect releases from the
sanitary sewer system. Excluding the hand auger soil Sampling points, only 15 of the
remaining soil borings - representing less than 10 percent of the soil sampling program -
were located within 10 feet of the sanitary sewer system. Twelve of these 15 soil borings
were located to check for releases from the OWSs. This information is summarized on
Plate 5.

In regard to the two outfall points of the sanitary sewer system system/sanitary sewer
treatment plant (SSTP) (the Bee Canyon Wash and the San Diego Creek), the soil sampling
episodes conducted there were inadequate to detect VOCs. This is due to:
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· The sanitary sewer system outfall at the Bee Canyon Wash was downstream of the
. _ soil sampling locations except for boring sample location No. 18BEAB226 drilled

during the Phase I investigation. This location Was drilled beneath the Bee Canyon
Wash in the vicinity of the outfall weir and indicated the presence of reportable
concentrations of TPH-diesel and TPH-gasoline above 1,000 rog/kg. Analysis for
VOCs was n°t conducted.

· Soil samples from sampling locations at the confluence of the Bee Canyon Wash
and the San Diego Creek, downstream of the sanitary sewer system outfall at Bee
Canyon Wash, were analyzed for the presence of inorganic materials and semi-
volatile organic compounds (SVOCs) only.

· Soil samples were not taken at the SSTP outfall at San DiegoCreek nor along the
alignment of conveyance to the outfall point.

Overall, then, while the Navy has conducted substantial soil sampling at MCAS E1 Toro,
none of this soil sampling was designed to check for releases from the sanitary sewer
system. The Navy's soil sampling program has simply overlooked the very likely presence
of substantial VOCs at numerous junctures along the 26 miles of sanitary sewer system
pipeline.

7.0 GROUNDWATER INVESTIGATIONS

7.10CWD Investigations

OCWD initially identified TCE in The Irvine Company (TIC) well 47, located near MCAS
E1 Toro, on June 17, 1985 at a concentration of 10.1 micrograms per liter (/zg/1) (OCWD,
1989). The drinking water standard established by USEPA and the California Department
of Health Service (DHS) for TCE is 5.0/zg/1. OCWD then contracted William R. Mills &
Associates to investigate the presence of TCE in the vicinity of the base. In their
November 1985 report to the OCWD (Appendix AA), William R. Mills & Associates
concluded that two separate groundwater contamination events occurred:

· TCE from a 1975 spill migrated downward to deep groundwater lenses well below
the groundwater table ranging in depth from 50 to 100 feet bgs where its presence
was confirmed.

· The detection of PCE at several shallow locations represented a more recent
contamination event that had not yet reached the groundwater table.

Following a request from OCWD, SARWQCB required that the Navy conduct a study to
identify the sources of TCE and to characterize any groundwater contamination. In
response to the request from SARWQCB, the Navy prepared a "Perimeter Investigation

.-.. Plan of Action, Verification Step, Confirmation Study,' (POA) dated April 1987 (an
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extract is in Appendix AB). SARWQCB rejected the POA because its scope of work did
_ not extend beyond the boundaries of MCAS E1 Toro. The agency then issued a Cleanup

and Abatement Order (No. 87-97) that required the Navy to expand its POA to include
offsite sampling. The Navy failed to comply.

Comments by the Navy in the POA indicated that direct discharges of hazardous materials
to the sanitary sewer system occurred, TCE and PCE may have escaped through
ex£fitration, and this may have been the cause of the problem discovered by OCWD (see
the large arrows in Appendix AB). The Navy indicated that once in the subsurface, the
contaminants could have found transport pathways to major groundwater resources as
demonstrated in Figure 1-5, "Generalized Geologic Cross Section of the Tustin Plain" in
Appendix AB.

In response to the Navy's noncompliance with the SARWQCB order, OCWD initiated a
groundwater investigation to characterize the horizontal and vertical extent of the TCE
plume. Following their investigation, OCWD prepared a report presenting the results of
their investigation (extract provided in Appendix AC). As the report states, OCWD found
TCE in MCAS wells -1, -2, and -7, and in TIC wells 68, 74, and 83 with maximum
concentrations ranging from 25 to 52/ag/l, affecting an area of approximately 2,900 acres.
Figure 8 of the report (see Appendix AC) illustrates OCWD's approximation of the extent
of TCE contamination. As shown in this figure, OCWD approximated the horizontal area
covered as follows:

· The southern edge of the TCE plume extended along San Diego Creek and Agua
Chinon Wash.

· OCWD believed the northern boundary to be fairly well defined as shown in
Figure 8 in the extract in Appendix AC.

· The western boundary, which is downgradient of the TCE plume, extended beyond
MCAS well-7 to an approximate location bounded by TIC 78 on Culver Drive, TIC
76 at North Lake in Woodbridge, and TIC 76 in the vicinity of Stone Creek Avenue
in Woodbridge;

· On the basis that TCE was detected in wells PS-4, -6, -8, TIC 55, and DW-135,
but not detected in wells PS-5 and PS-7, the eastern upgradient boundary,
originating from a northeasterly direction from MCAS E1Toro, appeared less
defined.

As reported, OCWD determined the vertical extent of TCE found in groundwater to be
between the depths of 200 and 450 feet bgs, with the highest concentration below 300 feet
bgs. Further, OCWD determined that:

· TCE was present in cluster wells DW-135, -450, and -450 at MCAS E1 Toro at

-_ depths of 135,450, and 540 feet, respectively.
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· Each of the perimeter wells installed at MCAS E1 Toro were less than 150 feet deep
._--_ and could not provide reliable groundwater data for determining the presence of

deeper contamination.

· The presence of TCE was not detected in the MP monitoring wells at shallow
depths above 200 feet indicating that surficial sources of TCE did not exist at these
locations.

· The presence of TCE was not detected in the MP monitoring wells at depths below
450 feet, indicating that groundwater below this depth is relatively immobile
connate water not hydraulically connected to the overlying aquifer.

· Data derived from this investigation, in conjunction with other known information,
indicate that the TCE flowpath from MCAS E1 Toro is vertically downward in
recharge areas and then laterally in a northwesterly direction through the major
groundwater production zones.

From the above investigation, OCWD concluded: (1) TCE was present at MCAS E1 Toro
at shallow depths and deeper depths to 540 feet; (2) downward piezometric gradients, the
greater density of TCE, and the reduced extent of aquitards at MCAS E1 Toro provided the
driving force and potential pathway for the vertical downward migration of TCE to the
principal aquifer zone; (3) shallow zone TCE contamination at MCAS E1 Toro was
hydraulically connected to the deeper TCE contaminated aquifer zones extending to the

"-- Woodbridge area of the City of Irvine; and (4) authorities at MCAS E1 Toro needed to
identify source areas and the vertical and horizontal limits of TCE contamination at MCAS
E1 Toro by installing deep clustered, multi-screened wells to a depth of 450 feet to evaluate
the vertical distribution of TCE properly.

7.2 Groundwater Monitoring Locations and Sanitary Sewer Alignment

PES reviewed all available construction data for groundwater monitoring wells and

compared it to reported groundwater levels and the alignment Of the sanitary sewer system.
Prior to initiating this review, PES determined that SARWQCB had not reviewed
construction data of groundwater monitoring wells to determine their ability to intercept
VOCs and other chlorinated compounds.

Illustrated on Plate 5 are the groundwater monitoring well locations relative to facilities
associated with industrial activities and the sanitary sewer system for the NW, NE, SE and
SW quadrants.

In response to the OCWD recommendation that deep clustered, multi-screened wells were
required at MCAS E1 Toro to define the extent of groundwater contamination, it appears
that the Navy installed one cluster well in each of the four quadrants of MCAS E1 Toro:
18DGMW135, 250, 350, 450, and 540 in the NW quadrant; 18BDMW01A, B, C, D, and
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E in the NE quadrant; 18 BGMW02A, C, D, and E in the SE quadrant; and 18GBMW3A,
. B, C, andE in theSW quadrant.

In regard to the NW, NE and SE quadrants, all three of the cluster wells (as shown on
Plate 5) were installed either up- or cross-gradient of the industrial activities that may have
contributed to groundwater contamination. Thus, few of these wells were installed in
locations that would be likely to intercept potential groundwater contaminants. As a
result, PES believes that these wells are not effective for assessing potential VOC releases
from the sanitary sewer system.

PES reviewed the construction details of available wells relative to the level of
groundwater and the location of the sanitary sewer system and identified substantial
deficiencies:

· All but two groundwater monitoring wells (18BGMWl2 arid 15DBMWS1) in the
NW quadrant are located upgradient of the sanitary sewer system alignment.
18BGMWl2 is relatively remote from facilities with industrial activities and cross-
gradient of the sanitary sewer system alignment.

· All groundwater monitoring wells in the NE quadrant are located upgradient of the
sanitary sewer system alignment.

· Relative to the general groundwater gradient and industrial activities in the SE
--. quadrant of MCAS E1Toro, the five groundwater monitoring wells that appear

downgradient are actually crossgradient and not located optimally to intercept a
contaminant plume from the sanitary sewer system alignment.

Overall, then, as in the case of the Navy's soil sampling program, the Navy's design of its
groundwater monitoring program has been inadequate to detect releases from the sanitary
sewer system.

8.0 IMPLICATIONS OF THE NAVY'S UNDERESTIMATION OF VOC
CONTAMINATION

The Navy's failure to fully assess past site activities that utilized solvents and to fully
characterize the soil and groundwater contamination beneath the base will result in
incomplete remediation. This lack of complete remediation will result in numerous
impacts on the future development of the site. The following is a discussion of three major
areas of concern: (1) additional remediation costs; (2) construction delays; and (3) worker
health and safety.
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8.1 Remediation Costs

When unknown areas of contaminationassociated with the releases of VOCs from the

sanitary sewer system are encountered during development of the base, it will be necessary
to characterize the extentof the contaminationand to remediate it. The areas of this

additional contamination have not yet been defined. However, one approach to estimating
remediafion costs is to use the costs associated with the known contamination. Based on

the Navy's "Draft Feasibility Study Report for Operable Unit 2A', there are 6,000 pounds
of VOCs in the soil associated with Site 24, and the cost to remediate the soil to acceptable
levels is $500 per pound of VOCs. Assuming the same unit cost for remediation and
70,000 to 700,000 pounds of VOCs released from the sanitary sewer system are in the soil,
the total additional remediation costs for the soil would be $35 million to $350 million.
This calculation does not include the costs to characterize the contamination. This
calculation also does not include any costs to remediate the groundwater. Based on our
experience with sanitary sewer systems, these other costs are likely to add $10 million or
more to the range of soil remediation costs?

An alternative way of estimating the increased remediation costs is to assume that the
remediation costs for each of the three additional quadrants will be equal to the remediation
costs for Site 24, which largely occupies the Southwest quadrant. This would produce
additional solvent remediation costs of $27 million times three - or $81 million.

This expansion in solvent remediation Costsof tens of millions of dollars to hundreds of
millions of dollars can be put into perspective by comparing these remediation costs to the
Navy's 1999 estimate of the total cost of remediating the base. This total cost, as of
February of last year, was estimated to be (including $27 million for Site 24) $115 million.

8.2 Disruption of Construction Activities

The failure to characterize and remediate the contamination associated with the sanitary
sewer line, prior to conversion of the property, will result in numerous construction delays
and added construction costs (excluding the added remediation costs). The current plans
for the reuse of the base are for the construction of a commercial airport with terminals,
parking garages, a hotel, maintenance facilities, utilities, and roadways. All of these
structures will require excavation of soils, either for below grade construction or for
support pilings. Impacted soil will almost surely be encountered during excavation. Since
most construction companies are not equipped to handle contamination, they will simply
stop work until they can safely resume their normal activities.

26This estimate of an additional $10 million or more for characterization studies and

groundwater remediation takes into consideration a reduction of the previously estimated
soil remediation costs due to some of the contamination no longer being resident in the

.r.._ soil.
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Hazardous waste contractors then will be called in to assess the area and determine the

amount and type of remediation needed. Since construction delays are costly, the most
expeditious means of remediation is often used. Impacted soil is simply dug up and hauled
off site for treatment and disposal.

This approach is vastly more expensive than the soil vapor extraction implemented at
Site 24. Excavation and disposal of VOC contaminated soil currently costs about $100 to
$250 per cubic yard, while the soil vapor extraction system at Site 24 will cost
approximately $3.00 per cubic yard of soil remediated. Thus, when contaminated soil is
encountered, all work wilt be stopped until the impacted area is assessed. Construction
will be stopped until full cleanup is achieved, or cleanup activities may occur concurrently
with operations. Either of these approaches is much more expensive than that which could
have been used if the contamination had been identified and remediated by the Navy prior
to transfer.

The alternative to this much more expensive remediation approach is construction delays of
a half year, year, or much longer - coupled with the standby and penalty charges that are
in most construction contracts. Our understanding is that these construction contracts have
not yet been negotiated. But, based on our past experience, we understand that these
standby and penalty charges are typically veryhigh.

8.3 Worker Health and Safety

'_ Of even greater concern than the delays and additional costs, there is the issue of the health
and safety of construction workers. Construction workers are not adequately protected
from exposure to soils impacted with hazardous substances, especially VOCs. Unlike
hazardous waste contractors, they do not wear protective equipment or respirators and are
not trained to minimize their exposures. They can be exposed to contamination via
inhalation of soil vapors, incidental ingestion of soil, and direct adsorption through the
skin. TCE, the main VOC of concern, is considered to cause cancer by the State of
California.

Concentrations of TCE in the soil vapor at the OU-2A ranged from 0 to 6,120/xg/l, with
an average concentration of 308/_g/1in the area to be remediated. The Navy's proposed
cleanup level is 27/_g/l. In its risk assessment for the remediation of this area, the Navy
evaluated exposures to workers who worked on the site for 1-year. The Navy estimated a
risk of cancer to these workers of 5 x 104°. However, its evaluation only looked at the
impact from vapor migration from undisturbed soils. It did not consider exposures to those
who were involved in excavation activities.

Using modeling techniques similar to those used by the Navy, it was determined that
workers involved in excavation activities in impacted areas will have much greater risks.
The risks of cancer will range from about i x 10.8 for those working above ground during
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excavation to as high as 1 x 10.4 for those who are working in trenches. 27 The risk to
. excavation workers in trenches is 10 times higher than acceptable levels of cancer risk.

Since the risk represents only a single year's exposure, workers on the site for longer
periods will incur a higher risk of cancer.

Since the estimated exposure concentrations are well below the levels that can be detected
by either smell or field monitoring equipment, it is likely that construction workers will be
exposed to harmful levels - without even realizing it.

9.0 CONCLUSIONS AND RECOMMENDATIONS

9.1 Conclusions

As a result of PES' technical review and evaluation of more than 400 documents regarding

historical operations and current environmental programs at MCAS E1 Toro, numerous
historical industrial operations have been identified at MCAS EL Toro that included the use
of substantial volumes of VOCs. These operations, which include: (1) aircraft and vehicle
washing; (2) industrial degreaser operations; (3) aircraft and vehicle parts maintenance;
(4) aircraft painting; and (5) industrial dry cleaning, were all connected to and discharged
hazardous materials including VOCs to the sanitary sewer system at MCAS El Toro which
consists of approximately 26 linear miles of vitrified clay pipe. The engineering design

.... practice at the time the sanitary sewer system was constructed allowed for the leakage of
hazardous waste materials at numerous release points. It therefore represents a prominent
source of VOCs related to the regional presence of VOCs identified in groundwater in and
around the vicinity of MCAS E1 Toro. To date, the Navy via implementation of their
"expedited and accelerated (Navy, 1998)" site characterization and cleanup program has
failed to adequately investigate the sanitary sewer system as the prominent potential source
area of VOCs which it represents.

The results of PES' evaluation indicate the lack of adequate investigation of the sanitary

sewer system at MCAS E1 Toro represents a significant deficiency in the Navy's site
characterization program. Not addressing such a prominent deficiency wili compromise
future cleanup plans to address the regional presence of VOCs identified in groundwater in
and around the vicinity of MCAS E1 Toro, and surrounding communities. Hence, this

deficiency also represents a significant threat to human health and the environment, and a
substantial liability to the City and other community stakeholders who are affected by
decisions made by the Navy under their accelerated BRAC Cleanup program(s) at MCAS
E1 Toro.

,_ 27Richard Richter, Exponent Environmental, January 2000.
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Overall, PES has concluded that:

· Less than 25 percent of the industrial activities at MCAS E1 Toro that could have
been the source of subsurface contamination were located on Site 24 in the SW

quadrant. More than 75 percent of the solvent using activities were located in the
NW, NE and SE quadrants of the base.

· Facilities hosting these activities were connected to the sanitary sewer system and
have not been adequately investigated by the Navy for contributions to subsurface
contamination.

· Management practices at MCAS E1 Toro during the period of 1943 to 1980
included discharge of hazardous waste liquids into the sanitary sewer system
throughout all four quadrants of the former air station.

· PHS calculated that between 1943 and 1996 approximately 9 million pounds of
VOCs are estimated to have been discharged to the sanitary sewer system. The
unknown state of the system's structural integrity and the adverse conditions to
which it has been exposed since its construction make it highly likely that the
sanitary sewer system was a source for substantial releases of VOCs to the
subsurface throughout the NW, NE and SE quadrants of MCAS E1 Toro.

· The Navy did not give sufficient consideration to the sanitary sewer system at
MCAS E1 Toro as a potential source of VOCs in subsurface contamination and, as a
result, has not adequately investigated this potential source.

· The failure to include the sanitary sewer system in its remedial investigations has
created a flawed closure program that presents significant risks to public health and
the environment.

9.2 Recommendations

We recommend that the Navy investigate the 26 miles of vitrified clay piping in the
sanitary sewer system for releases of solvents and other hazardous materials into the soil
and groundwater. This investigation of potential releases typically involves assessing the
condition of the piping, and then performing subsequent sampling of the surrounding soil
and/or soil gas to evaluate where releases have occurred.

An "in-pipe' video camera is usually used to visually assess the condition of the interior of
the pipe. Portions of the piping that exhibit cracks and/or significant deterioration are
identified as suspect release points and are located for subsequent investigation. A Work
Plan then needs to be prepared for documenting the extent and degree of investigation at
each of the suspect release areas, including the number and type of samples (soil and/or
soil gas) and the recommended chemical analysis program. The Work Plan also needs to
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provide for the taking of additional groundwater samples and the installation of additional

-_ groundwater monitoring wells.

Upon implementation of each successive phase of the field investigation and chemical
analysis program, the results must be analyzed so that the contamination from the verified
release points is adequately characterized. The overall objective is to define the lateral and
vertical extent of contamination in the soil and assess whether the releases have impacted
groundwater.

After this demarcation of each of the additional solvent releases, the additional
contamination should, of course, be remediated. This RI/FS process for the 26 miles of
pipeline clearly needs to be performed before the site is transferred by the Navy.
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TABLE 2-1, HISTORICAL VOC USE SITES, MCAS EL TORO, CALIFORNIA

Location (Base Quad): NW Sheet No.: 1 of 2

IRP/ Facility Aircraft Vehicle

Bldg No/ /lOC- Industrial Activity(s) Plan . Wash Wash Degreaser OWS Maint. Paint
Facility SWMU Reference Area Rack

·Site Year

2 Aircraft Maintenance Hanger (Station Order: Aircraft Wash Area w/OWS; AQMD: Degreaser) 1953 X X X. X

3 Line Maintenance 1953 X
4 LineMaintenance 1953 X

5 Aircraft Maintenance Hanger (Station Order: Aircraft Wash Area w/OWS) 1953 X X X

5 26 Automobile Organizational Maintenance Shop (AOC 26:<90 day Accum. Area) 1973 X
7 Aircraft Maintenance Hanger 1953 X

8 LineMaintenance 1953 X

9 Line Maintenance 1953 X

10 27, 28 Aircraft Maintenance Hanger (AOC 27:<90 day Accum. Area; AOC 28: Fuel Spill; AQMD: Degreaser) 1953-1973 X X
15 Electrical & Communications Equipment Maintenance Shop 1973 X

17 Electrical & Communications Equipment Maintenance Shop 1973 X

22 Electrical & Communications Equipment Maintenance Shop (AQMD: Degreaser) 1973 X X
25 Construction Equipment Maintenance Shop 1973 X

26 Communication Equipment Maintenance Shop 1973 X

31 15/272, Utilities Equipment Maintenance Shop (AOC 272:<90 day Accum Area; AOC 273: Automotive Vehicle Wash Rack; AOC 274: 1973 X X
273, 274 stockpiled soil)

47 Dope and Spray Surface Coating/Painting 1953 X

47 Construction& MaterialHandling MaintenanceHeavy Equipment Shop 1973 X

48 Dope&SpraySurfaceCoating/Painting 1953 X
49 AircraftMaintenanceHanger 1953 X

51 ElectricalandOrdnanceEquipmentMaintenanceShop 1953 X
51 33 Automobile Organizational Maintenance Shop (AOC 33:<90 day Accum. Area; Station Order: Aircraft Wash Area w/OWS; AQMD: 1973 X X X X

Degreaser)

52 Engine Repair/Maintenance Shop 1953 X
85* SpecialServicesMaintenanceGarage 1953 X

86* SpecialServicesMaintenanceGarage 1953 X
94 Gynasium (Station Order: Automotive Vehicle Wash Rack) 1953-1973 X

99* LineMaintenanceShop 1953 X
100' Line Maintenance Shop 1953 X

101' LineMaintenanceShop 1953 X

102' LineMaintenanceShop 1953 X

102A* Line Maintenance Shop 1953 X
103' LineMaintenanceShop 1953 X

225* Ordnance Equipment Maintenance Shop (adjacent to Bldg 31/IRP Site 13) 1953 X

* Building Demolished Between 1953 and 1973.
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TABLE 2-1 (Cont'd), HISTORICAL VOC USE SITES, MCAS EL TORO, CALIFORNIA

Location (Base Quad): NW Sheet No.: 2 of 2

IRP/ Facility Aircraft Vehicle

Bldg No/ AOC- Industrial Activity(s) Plan Wash Wash Degreasers OWS Maint. Paint
Facility SWMU Reference Areas Areas

Site Year

240 64,66, Contract Refueling Facility (AOC 64:<90day Accum. Area; AOC 66:100 gal steel OWS; AOC 268: Vehicle Washrack) 1973 X X
268

244 68 Aircraft Maintenance Hanger (AOC 68:100 gal concrete OWS; AQMD: Surface Coating/Painting) 1953 X X X

245 14 Electronics & Camera Equipment Maintenance Shop 1953 X
286* Electronics Maintenance Shop 1953 X

288 Aircraft Maintenance Hanger 1973 X

289 70 Aircraft Maintenance Hanger (Station Order: Aircraft Wash Area w/OWS; AOC 70:<90 Accum. Area; AQMD: Degreaser, OWS) 1953-1973 X X X X

347 Base Exchange Maintenance and Fuel Service Station 1953 X
625 20 Automotive Hobby/Maintenance Shop 1973 X

626 20/157, Automotive Hobby/Maintenanc e Shop (AOC 157: Automotive Vehicle Wash Rack; AOC 158:<90 day Accum. Area; AOC 159: OWS; 1973 X X X X
158, 159 AQMD: Degreaser, concrete OWS; note: 4 - OWSs, 3 - concrete (600, 835, 560 gal), 1 - 580 gal steel)

651 164,165 Base Exchange MaintenanCe and Fuel Service Station (AOC 164: Automotive Vehicle Wash Rack; AOC 165:<90 day Accum. Area; 1973 "_ X X X
AOC 169:280 gal concrete OWS; AQMD: Degreaser)

744 Weapons Maintenance Shop (AQMD: Degreaser, 500 gal concrete OWS) X X X
765 13/216, Automotive Vehicle Wash Rack (AOC 216: Wash Rack; AOC 218:100 gal steel OWS) 1973 X X X

218766 219, 220 Automotive Vehicle Wash Rack (AOC 219: Wash Rack; AOC 220:100 gal steel OWS) 1973 X X
850 16 Crash Crew Burn Pit; unk OWS 1973 X
851 16 Crash Crew Burn Pit 1973

1702 Self-Service Automotive Vehicle Wash Rack; 550 gal steel OWS 1973 X X

1815 LineMaintenanceShelter 1973 X
Building Demolished Between 1953 and 1973.
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- TABLE 2-2, HISTORICAL VOC USE SITES, MCAS EL TORO, CALIFORNIA

Location (Base Quad): NE Sheet No.: lof2

IRP/ Facility Aircraft Vehicle
Bldg No/ AOC- Industrial Activity(s) Plan Wash Wash' Degreaser OWS Main& Paint
Facility SWMU Reference Area Rack

Site Year

108' Line Maintenance Shelter 1953 X

106' Aircraft Maintenance Hanger (aka Bldg 606 in 1973) 1953 X

107 Line Maintenance Shelter 1953 X
109' Aircraft Maintenance Hanger (aka Bldg 605 in 1973) 1953 X

110' Aircraft Maintenance Hanger (aka new Bldg 115 in 1973) 1953 X

112' Line Maintenance Shelter 1953 . X

114 13, 38, Aircraft Maintenance Hanger(AOC 13: Drop Tank Storage Area, AOC 38:<90 day Accum. Area; Station Order: Aircraft Wash Area; 1973 X X X
193 AOC 193: OWS)

115 13, 39 Aircraft Maintenance Hanger(On site of old 115; AOC 13: Drop Tank Storage Area, AOC 38:<90 day Accum. Area) 1973 X

118' Aircraft Maintenance Hanger (aka new Bldg 114 in 1973; Station Order: Automotive Wash Rack) 1953 X X
119 Aircraft Maintenance Hanger 1973 X

120 AircraftMaintenanceHanger 1973 X

121 AircraftMaintenanceHanger 1973 : X
122 Aircraft Maintenance Hanger 1973 X

123 AircraftMaintenanceHanger 1973 X

124 AircraftMaintenanceHanger 1973 X

( 125 Aircraft Maintenance Hanger (Station Order: Automotive Vehicle Wash Rack) 1973 X X
" 126 Aircraft Maintenance Hanger (aka Bldg 914 in 1973; AQMD: Degreasers) 1973 X X

127 41 Engine Repair/Maintenance Shop (AOC 41: Automotive Vehicle Wash Rack) 1953 X X
127 AviationSurfaceCoatingShop(Paint) 1973 X
128' AircraftMaintenanceHanger(akaBldg634in1973) 1953 X

129 OrganizationalMaintenanceShop 1953 X

129 AviationArmamentMaintenanceShop(AQMD:SurfaceCoating;StationOrder:AircraftWashArea) 1973 X X

130 42 Dope & Spray Surface Coating Shop (AOC 42:<90 day Accum. Area) 1953 X
130 293, 294, Aviation Surface Coating (Paint Shop; AOC 293: Cleaning Tank; AOCs 294, 295:<90 day Accum Areas) 1973 X

295

132 Electronics Maintenance Shop (AQMD: Degreaser) 1953 X X

132 AviationArmamentMaintenanceShop 1973 X
137 StorageFacility(AQMD:Degreaser) 1953&1973 X

138 ElectronicsMaintenanceShop(AOC43:DrumStorageArealocatedatadjacentBldg137) 1973 X

142 LineMaintenanceShelter 1953 X

143' 44 Line Maintenance Shelter (AOC 44: Drum Storage Area) 1953 I X

144' Aircraft Maintenance Hanger 1953 & 1973 X

229* LineMaintenanceShelter 1953 X
232* LineMaintenanceShelter 1953 X

308 GroundSupportEquipmentStorage&Maintenance 1973 X

341 GSEMaintenanceShop 1973 X

352* LineMaintenanceShelter 1953 X
'_ Building Demolished Between 1953 and 1973.
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TABLE 2-2 (Cont'd), HISTORICAL VOC USE SITES, MCAS EL TORO, CALIFORNIA

Location (Base Quad): NE Sheet No.: 2 of 2

IRP/ Facility Aircraft Vehicle

Bldg No/ AOC- Industrial Activity(s) Plan Wash Wash Degreaser OWS Maint. Paint
Facility SWMU Reference Area Rack

Site Year

353* Line Maintenance Shelter 1953 X

392 124, 271 Aircraft Equipment Maintenance Shop(AOC 124, 271:<90day Accum. Areas; AQMD: Surface Coating; Station Order: Automotive 1973 X x x
Vehicle Wash Rack)

436* Post Maintenance Turbo-Jet Engine Test Stand 1953 X

574 16 Aircraft Fueling Station (AOC 16: Wash Rack/Wash Rack Water Runoff) 1973 X

575 257 Aircraft Fueling Station (AOC 257: Wash Rack/Wash Rack Water Runoff) 1973 X

576 15 Aircr aft Fueling Station (AOC 15: Wash Rack/Wash Rack Water Runoff) 1973 X

577 258 Aircraft Fueling Station (AOC 258: Wash Rack/Wash Rack Water Runoff) 1973 X
602 147, 148 Automotive Van Maintenance Shop (AOCs 147:<90 day Accum Area, AOC 148: unk OWS) 1973 X X

149, 150, AircraftMaintenance Hanger (AOC 149:<90 day Accum.Area; AOC 150:AircraftWash Area; AOC 151:300 gal steel OWS; AOC267: 1973 X X X
605 151,267 Drop Fuel Tank Storage Area)
606 14,152, Aircraft Maintenance Hanger (AOC 14: Drop Tank Fuel Storage Area; AOC 152: Aircraft Wash Area; AOC 163:100 gal concrete OWS; 1973 X X X

163, 255 <90 day Accum. Area; AOC 255: )

634 Aircraft Maintenance Hanger/Engine Maintenance/Avionics Maintenance(AQMD: Degreaser; OWS; Surface Coating) 1973 , X X X X
643 Fixed Aircraft Start System; 100 gal steel OWS 1973 X
658 171 Post Maintenance Aircraft Engine Test Cell (adjacent to IRa° Site 4; AOC 171:<90 day Accum. Area; AQMD: Wash Area; 400 gal 1973 X X X

concreteOWS)695 LineMaintenanceShelter 1973 X

696 Line Maintenance Shelter; unk OWS 1973 X
697 Line Maintenance Shelter 1973 X X

698 Line Maintenance Shelter 1973 X

716 PostMaintenanceJetEngineTestCell(AQMD:100galsteelOWS) 1973 X

745 AviationArmamentMaintenanceShop 1973 X X

763 210, 211 Aircraft Wash Area (AOC 210: Automotive Vehicle Wash Rack; AOC 211:100 gal steel OWS) 1973 X X X
764 213, 215 Automotive Vehicle Wash Rack (AOC 213: Wash Rack; AOC 215:I00 gal steel OWS) 1973 X X

892 AircraftWashArea;1,375galOWS 1973 X X

923 FuelDropTankRinseFacility i973 X
1804 AircraftMaintenanceHanger 1973 X

Building Demolished Between 1953 and 1973.
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TABLE 2-3, HISTORICAL VOC USE SITES, MCAS EL TORO, CALIFORNIA

Location (Base Quad): SE Sheet No.: lof 1
IRP/ Facility Aircraft Vehicle

Bldg No/ AOC- Industrial Activity(s) Plan Wash Wash Degreaser OWS Maint. Paint.
Facility SWMU Reference Areas Rack

Site Year

371 107, 242 Aircraft Maintenance Hanger (AOCs 107, 242:<90 day Accum. Areas; Station Order: Aircraft Wash Area; 2,350 gal steel OWS) 1973 X X X

389 Loading/Unloading Ramp (Station Order: Automotive Vehicle Wash Rack) 1953 & 1973 X

390 120, 121, Golf Cart Maintenance Shop (AOC 120: Automotive Vehicle Wash Rack; AOC 121: Drum Storage Area; AOC 122:<90 day Accum. 1953 X X
122,261 Area; AOC 261:<90 day Accum. Area; AQMD: Degreaser)

447 130, 131, Post Maintenance Jet Engine Test Cell (AOC 130:<90 day Accum. Area; AOC 131: Engine Test Cell; AOC 132:800 gal concrete OWS; 1973 X X X
132 AQMD: Wash Rack)

453 133 Aircraft Maintenance Hanger (AOC 133:<90 day Accum. Area) 1973 X

454 134 Aircraft Maintenance Hanger (AOC 134:<90 day Accum. Area) 1973 X

461 136,138 Aircraft Maintenance Hanger (AOC 136 (AQMD): Aircraft Wash Area; AOC 138:<90 day Accum. Area; 50 gal steel OWS) 1973 X ..... X X

462 140 Aircraft Maintenance Hanger (AOC 140:<90 day Accum. Area; 50 gal steel OWS) 1973 X X
463 141, 142, Aircraft Maintenance Hanger (AOC 141: Aircraft Wash Area; AOC 142: Drum Storage Area; AOC 248: OWS; AQMD: Surface 1973 X X X X

248 Coating)

673 178, 179, Aircraft Ground Support Equipment Maintenance Shop (AOC 178: Automotive Vehicle Wash Rack; AOC 179:895 gal concrete OWS; 1973
181,182, AOC 181: Landfarming Area; AOCs 182, 183, 184, 185: Drum Storage Areas; AOC 186:<90 day Accum, Area; AQMD: Degreaser, Wash X X X X
183,184, Rack)
185, 186

711 Aircraft Post Maintenance Test Cell (AQMD) 1973 X

714 LineMaintenanceShelter(adjacenttoSite6) 1973 , X
715 LineMaintenanceShelter 1973 X

726 LineMaintenanceShelter 1973 X

727 6 LineMaintenanceShelter(adjacenttoSite6) 1973 X

761 204, 205 Aircraft Wash Area (AOC 204: Automotive Vehicle Wash Rack; AOC 205:100 gal steel OWS) 1973 X X X
762 208 Automotive Vehicle Wash Rack (AOC 208:100 gal steel OWS) 1973 X X

782 Golf Course Equipment Maintenance Shop 1973 X
785 AviationMaintenanceBuilding 1973 X

786 Aviation Armament Maintenance Shop (located adjacent to AOC 256:<90 day Accum. Area) 1973 X

817 233, 270 Automotive Vehicle Wash Rack (located adjacent to AOC 47:<90 day Accum. Area; AOC 233:1,500 gal concrete OWS; AOC 270: 1973 X X
Automotive Vehicle Wash Rack)

845 Wash Rack Utility Building; 2,000 gal steel OWS 1973 X X

848 UtilityBuilding(AQMD:OWS) 1973 X
854 Paint Booth (AQMD: Surface Coating) _ 1973 X

896 Aircraft Wash Area (Listed in ATIR filed at AQMD: Orphan Site, location not listed on facility map; 600 gal steel OWS) 1973 X X

897 Airci'aft Wash Area (Listed in ATIR filed at AQMD: Orphan Site, location not listed on facility map; unk steel OWS) 1973 X X

,,, n

TABLE 2-3



{" TABLE 2-4, HISTORICAL VOC USE SITES, MCAS EL TORO, CALIFORNIA

Location (Base Quad): SW Sheet No.: lof2

IRP/ Facility Aircraft Vehicle

Bldg No/ AOC- Industrial Activity(s) Plan Wash Wash Degreaser OWS Maint. Paint
Facility SWMU Reference Area Rack

Site Year

96 24,35, Heavy Duty Equipment Maintenance Shop (AOC 35:<90 day Accum. Area; AOC 243: Automotive Vehicle Wash Rack; AOC 291: unk 1953 X X X
243, 291 OWS)

295 24, 71 Aircraft Maintenance Hanger (adjacent to IRP Site 7; AOC 71:<90 day Accum. Area; AQMD: Degreaser) 1953 & 1973 X X

296 24, 72 Aircraft Maintenance Hanger; Ground Support Equipment Maintenance Shop; Radium Paint Shop (adjacent to IRP Site 7; AOC 72:<90 1953 & 1973 X X
day Accum. Area; Station Order: Aircraft Wash Area)

297 24, Aircraft Maintenance Hanger; Boiler Room (AOC 73:<90 day Accum. Area; AOC 74: Aircraft Wash Area (north and east sides; AOC 76: 1953 & 1973 X X X
73, 74,76, 100 gal steel OWS; AOCs 78 to 82: Drum Storage Areas)
78to82

298 24 Public Works Transportation Maintenance Shop (AQMD: Automotive vehicle Wash Rack; Degreaser); 100 gal steel OWS 1953 X X X X

299 24 Public Works Transportation Surface Coating Shop (Paint & Spray Booth) 1953 X
300 24 Public Works Carpenter Shop 1953 X

301 24 Public Works Surface Coating Shop (Paint & Spray Booth) , 1953 X
302 24 Public Works Tool' Shop 1953 X
302 24 Public Works Electrical Maintenance Shop 1973 X

306 24 Public Works Electrical Maintenance Shop 1953 X

306 24, 88 Public Works Pipe, Heating, and Refrigeration Maintenance Shop (AOC 88:<90 day Accum. Area; located adjacent to AOC 222 - <90 day 1973 X
Accum. Area)

307 24 Base Laundry and Dry Cleaning Plant (located adjacent to: AOC 144 <90 day Accum. Area) 1953

312 24 BasePhotographicLaboratory;unkOWS 1953&1973 X
313 24 Field Maintenance Shop 1973 X

314 24 Storage Facility (Heating Plant, 1953); 2,000 gal concrete OWS 1953 & 1973 X
315 24 Aircraft Maintenance (Machine) Shop (adjacent to Site 7) I953 X

324 24, 95 Post Maintenance Aircraft Engine Test Cell (AOC 95: Engine Test Cell); 2 - unk OWSs 1973 X X

333 24 FieldMaintenanceShop 1973 X

338A, B, 24 Post Maintenance Aircraft Engine Test Stand 1953 X
C*

357 24 Hazardous/Flammable material Storage Facility; 200 gal steel OWS (Garbage House, 1953) 1953& 1973 X

359 24, 98, MTIS Building (AOC 98: Automotive Vehicle Wash Rack; AOC 99:<90 day Accum. Area; AOC 100: TCE Degreaser; AOC 101:100 gal 1953 & 1973
99, 100, concrete OWS; AOC 103: Drum Storage Area; <90 clay Accum. Area; AOC 304: Trenches Inside Bldg) X X X
101, 103,
254,304

370 24 Public Works Surface Coating (Paint) Shop; Carpentry Shop; Metal Trades Shop 1973 X

386 24 Public Works Transportation Maintenance (Lubrication) Shop (Station Order: Automotive Vehicle Wash Rack); 100 gal steel OWS 1953 X X X

386 24, 110, Construction Equipment Maintenance Shop (AOC 110: Automotive Vehicle Wash Rack (AQMD); AOC 112: OWS; AOC 114: <90day 1973 X X X X
112,114 Accum. Area; located adjacent to AOC 223 - <90day Accum Area; AQMD: Degreaser)

* Building Demolished Between 1953 and 1973.

TABLE 2-4
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TABLE 2-4 (Cont'd), HISTORICAL VOC USE SITES, MCAS EL TORO, CALIFORNIA

Location (Base Quad): SW Sheet No.: 2of 2
IRP/ Facility Aircraft Vehicle

Bldg No/ AOC- Industrial Activity(s) Plan Wash Wash. Degreaser OWS Maint. Panit.
Facility $WMU Reference Area Rack

Site Year

388 24 116, Field Maintenance Shop (AOC 116:<90 day Accum. Area; AOC 118:I00 gal steel OWS; AOC 251:<90 day Accum. Area; AQMD: 1953 & 1973 X X X X
118, 251 Degreaser; Station Order: Automotive Vehicle Wash Rack)

445 Post Maintenance Engine Test Cell; unk OWS 1953 . _ X X

655 24, 170 Field Maintenance Shop (AOC 170: Drum Storage Area; AQMD: Degreaser) . 1973 ' X X
671 Refueling Administrative Facility (Automotive Vehicle Wash Rack; AQMD: OWSi 1973 X

· 672 24, 174, Refueling Vehicle Maintenance Shop (AOC 175:400 gal steel OWS; AOC 177: < 90 day Accum Area.; located adjacent to: AOC 172 - 1973 _ X X
176 <90 day Accum. Area, and AOC 173 - OWS)

675 24 1,400 gal steel OWS 1973 X
674 24 1,400 gal steel OWS 1973 X

758 24, 195, Automotive Vehicle Wash Rack (AOC 195: Wash Rack; AOC 196:100 gal steel OWS) 1973 _[ X
196

759 24, 198, Automotive Vehicle Wash Rack (AOC 198: Wash Rack; AOC 199:100 gal steel OWS; AOC 200: UST) 1973 .K X
199, 200 i

760 24, 201, Automotive Vehicle Wash Rack (AOC 201: Wash Rack; AOC 202:100 gal steel OWS) 1973 X X
202

800 24, 229, Automotive Vehicle Maintenance Shop (AOC 229:<90 day Accum. Area; AOC 232:1,500 gal concre_'eOWS; AOC 299: Automotive 1973 X X X X

230,299 Vehicle Wash Rack; AQMD: Degreaser)
802 24 AutomotiveVehicleWashRack(AQMD;akaAOC299);1,000galconcreteOWS 1973 X X

875 24 Heavy Equipment Maintenance Shop (adjacent to Site 22) 1973 X
1595 11/24 Public Works Maintenance Storage 1953 & 1973 X

* Building Demolished Between 1953 and 1973.

TABLE 2-4

(



TABLE 2-5
SUMMARY OF HISTORICAL VOC USE SITES

Number of Facilities By Total Number Percent Of
Aeti¥ity Quadrant Of Total In

Northwest Northeast Southeast Southwest Facilities NW, NE, SE
Aircraft Wash

Area 4 8 6 2 20 90
Vehicle Wash

Rack 8 10 7 12 37 68

Degreasers 8 4 2 7 21 67

Oil Water

Separators _ 14 12 13 11 50 78

Maintenance 41 46 17 23 127 82

Painting
Operations 3 6 2 4 15 73,.,

Laundry. 0 0 0 1 1 0
Dry Cleaning

Total 78 86 37 60 261 77

Percent of 30 33 14 23
Total

Note: 1 - Count of OWSs does not include those associated with Aircraft Wash Areas or Vehicle Wash Racks



Table 4-1

-,'_' VCP Diameter and Length Data
MCAS El Toro Sanitary Sewer System

Quadrant VCP Diameter (in.) Total Length fit)
4 2,370
6 14,910
8 28,400
10 4,850

NW 12 1,870
15 6,530
18 250

LineNo.1 8 1,150
LineNo.4 18 1,495

Total: 61,825
4 1,260
6 4,600

NE 8 10,880
10 1,020

LineNo.1 8 1,150
LineNo.2 8 1,700

Total: 17,760
4 970

..... / 6 5,120
SE 8 2,700

10 4,730
LineNo.2: 8 1,700
Line No. 3: 8 3,600
Line No 5: 12 1,655

Total: 20,475
4 1,980
6 2,850
8 13,800

10 3,180
12 7,850

SW 15 1,350
18 1,400

LineNo4: 18 1,495
LineNo.5: 12 1,655
Terminus: 12 750

Total: 36,310

Total Length I 136,370



Table 4-2

...._--.._ Differential Head Estimation

MCAS El Toro Sanitary Sewer System

Line VCP Diameter Line Length Differential Head
Number s (in.) (ft) (ft, H20)

1 8 2,300 63

2 8 3,400 35

3 8 3,600 50

4 18 2,990 7

5 12 3,310 48

Note: 1 Line Numbers correspond to the arbitrary line designation illustrated in Plate 4-1



Table 5-1

_--- Historical Solvent Constituencies

By Weight Percent

Weight Percent
By

Constituency Time Period

1943to 1980 1993to 1996

Water 0to75 0to75

ChlorinatedComponent1 10to 15 <1

Carrier(Aromatics) 0to75 0to95

Detergent 2 2

Soap 2 2

Surfactant(Demulsifier) 1 1

Total 100 100

Note: 1 - Any one of the COCs



Table 5-2

"_ Notional Chlorinated Solvent

Chlorinated Density
Compound (lbs/gal)

MethyleneChloride 11.1

PCE 13.6

TCA 12.8

TCE 12.2

CarbonTetrachloride 13.3

Notional 12.6



Table 5-3, Estimated Solvent Discharge,Aircraft Wash Areas (NW, NE, SE)

Parameter Value Notes

A. Period of Use (yrs): 37.0 (1943 to 1980)

B. Aircraft Population: 225.0 (weighted average)

C. Aircraft Wash Rate (wash/acftJwk): 1.08 (56 washings per aircraft per year)

D. Wash Area Available (%): 0.82 (for NW,NE,SE; Appendix U)

E. Wash Cycle Duration (min): 20.0 (cleaning equipment time of use only)

F. Steam Cleaner Pump Rate (pgm): 4.0 (equipment manufacturerspecification)

G, Solvent Solution Used per Wash Cycle (gal.): 8.0 (average of pump rate range - 10%)

H. Approximate Solvent Density (lbs/gal): 12.61 (see Table 5-2)

I. Weight % of Chemicals of Concern (%): 12

J. Annual Solvent Solution Used (gal): 82,753

K. Annual Solvent Solution Dschrg (lbs): 1,043,521

L. Less Losses (lbs): 114,787 (loss prior to sanitary sewer: ~11%)

M. Net Annual Solvent Solution Dschrgd (lbs) 928,733

N. Total Solvent Solution Dschrgd (lbs) 34,363,131 (for the period of 1943 to 1980)

O. Total COC Dschrgd to Sewer (lbs): 4,123,576 (for the period of 1943 to 1980)



Table 5-3, Estimated Solvent Discharge, Aircraft Wash Areas (NW, NE, SE)

Parameter Value Notes

P. Period of Use (yrs): 15.0 (1981 to 1996)

Q. Aircraft Population: 154.0 (weighted average)

R. Aircraft Wash Rate: 1.08 (56 washings per aircraft per year)

S. Wash Area Available (%): 0.82 (for NW,NE,SE; see Appendix U)

T. Wash Cycle Duration (min): 20.0 (cleaning equipment time of use only)

U. Steam Cleaner Pump Rate (pgm): 4.0 (equipment manufacturer specification)

V. Solvent Solution Used per Wash Cycle(gal.): 8.0 (average of pump rate range - 10%)

W. Approximate Solvent Density (lbs/gal): 9.49 (weighted chemical manufacturer spec)

X. Weight % of Chemicals of Concern (%): 3

Y. Annual Solvent Solution Use (gal): 56,640

7. Annual Solvent Solution Dschrg(Ibs): 537,326

AA. Less Losses (lbs): 59,106 (loss prior to sanitary sewer: ~11%)

AB. Net Annual Solvent Solution Dschrg(Ibs) 478,220

AC. Total Solvent Solution Dschrgd (lbs): 7,173,300

AD Total COC Dschrgd to Sewer (lbs): 215,199 (for time period fo 1981 to 1996)

AE. Grand Total COC Dschrgd (lbs): 4,338,775 (for time period of 1943 to 1996)



Table 5-4, Estimated Solvent Discharge, Vehicle Wash Racks (NW, NE, SE)

Parameter Value Notes

A. Period of Use (yrs): 37.0 (1943 to 1980)

B. Wash Rack Population: 12 (weighted average; see Appendix U)

C. Wash Racks Available (%): 22.00 (inuse at any one time in NW,NE,SE)

D. Wash Rack Operational Cycle (hfs/day) 2.0 (cummulative period of time used per day)

E. Wash Cycle Duration (min): 15.0 (cleaning equipment time of use only)

F. No. of Vehicle Wash Cycles per Day: 20

G. Steam Cleaner Pump Rate (pgm): 4.0 (equipment manufacturer specification)

H. Daily Use of Solvent Solution gal.): 123 (average of pump rate range - 10%)

1. Approximate Solvent Density (lbs/gal): 12.61 (see Table 5-2)

J. Weight % of Chemicals of Concern (%): 12

K. Annual Solvent Solvent Used (gal): 31,870

L. Annual Solvent Solution Dschrg(Ibs): 401,887

M. Less Losses (lbs): 104,491 (losspriorto sanitarysewer: -26%)

N. Net Annual Solvent Solution Dschrgd (lbs) 297,396

O. Total Solvent Solution Dschrgd (lbs): 11,003,664 (for the period Of 1943 to 1980)

P. Total COC Dschrgd to Sewer (lbs): 1,320,440 (for the period Of 1943 to 1980)
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Table 5-4, Estimated Solvent Discharge, Vehicle Wash Racks (NW, NE, SE)

Parameter Value Notes

Q. Period of Use (yrs): 15.0 (1981 to 1996)

R. Wash Rack Population: 12 (weighted average; see Apendix U)

S. Wash Racks Available (%): 22.00 (inuse at any one time in NW,NE,SE)

T. Wash Rack Operational Cycle (hrs/day) 4.0 (cummulative period of time used per day)

U. Wash Cycle Duration (min): 15.0 (cleaning equipment time of use only)

V. No. of Vehicle Wash Cycles per Day: 41

W. Steam Cleaner Pump Rate (pgm): 4.0 (equipment manufacturer specification)

X. Daily Use of Solvent Solution (gal.): 245 (average of pump rate range - 10%)

Y. Approximate Solvent Density (lbs/gal): 9.49 (MSDS survey of solvents currently used)

Z. Weight % of Chemicals of Concern (%): 3

AA. Annual Solvent Solution Used (gal): 63,741

AB. Annual Solvent Solution Dschrg(Ibs): 604,690

AC. Less Losses (lbs): 157,219 (loss prior to sanitary sewer: 26%)

AD. Net Annual Solvent Solution Dschrgd (lbs): 447,470

AE. Total Solvent Solution Dschrgd (lbs): 6,712,054

AF. Total COC Dschrgd to Sewer (lbs): 201,362 (for the period of 1981 to 1996)

AG. Grand Total COC Dschrgd (lbs): 1,521,801 (for the period of 1943 to 1996)



Table 5-5, Estimated Solvent Discharge, Degreasers/OWS (NW, NE, SE)

Parameter Value Notes

A. Period of Operations (yrs): 37.0 (1943 to 1980;Advent of RCRA)

B. Degreaser/OWS Population: 14 (not associatedw/aircraft or vehicle wash ops)

C. Anuual Solvent Solution Used (gal): 29,988 (Capacity varies from 150 gal to 750 gal;
solvent changed-out every month)

D. Approximate Solvent Density (lbs/gal): 12.61 (weighted average for the period)

E. Weight % of Chemicals of Concern (%): 100

F. Annual Solvent Discharge (lbs): 378,149

G. Less Losses (lbs): 359,241 (loss prior to sanitary sewer: ~95%)

H. Net Annual Solvent Solution Dschrgd (lbs): 18,907

I. Total Solvent Solution Dschrgd (lbs): 699,575

J. Total COC Dschrg to Sewer (lbs): 699,575 (for the time period of 1943 to 1980)
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Table 5-5, Estimated Solvent Discharge, Degreasers/OWS (NW, NE, SE)

Parameter Value Notes

K. Period of Operations (yrs): 15.0 (1981 to 1996)

L. Degreaser/OWS Population: 14 (not associated w/aircraft or vehicle wash ops)

M. Anuual Solvent Solution Used (gal): 29,988 (Capacity varies from 150 gal to 750 gal;
solvent changed-out every month)

N. Approximate Solvent Density (lbs/gal): 9.49 (weighted average for the period)

O. Weight % of Chemicals of Concern (%): 100

P. Annual Solvent Discharge (lbs): 284,586

Q. Less Losses(lbs): 270,357 (loss priorto sanitarysewer:~95%)

R. Net Annual Solvent Solution Dschrgd (lbs): 14,229

S. Total Solvent Solution Dschrgd (lbs): 213,440

T. Total COC Dschrg to Sewer (lbs): 213,440 (for the time period of 1981 to 1996)

U. Grand Total COC Dschrgd (lbs): 913,015 (for the time period of 1943 to 1996)
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Table 5-6, Number of Maintenance Facilities (NW, NE, SE)

Time Period Time Period Time Period

1944 to 1972 1944 to 1980 1973 to 1996
No. Years: 28 42 24

Quadrant No. Maint Bldgs N_), Maint Bldgs No. Maint Bldg$ Total No. Facilities

NW 15 12 14 41

NE 15 12 19 46

SE 2 1 14 17

Total 32 25 47 104



y

/ ....

Table 5-7, Estimated Solvent Discharge, Maintenance Facilities (NW, NE, SE)

Time Period Time Period Time Period Total

1944 to 1972 1944 to 1980 1973 to 1996

No. Years: 28 42 24

Assume: Solvent use/bldg is 1 gal/week; annual solvent used is: 52.0
Weighted solvent density in lbs/gal (1944 to 1996): 11.5
Weight % of Chemicals of Concern 100.0

Total Estimated Use of Solvent Solution {lbs)

NW 250,921 301,105 200,737 752,763

NE 250,921 301,105 272,429 824,455

SE 33,456 25,092 200,737 259,285

Total 535,298 627,302 673,902 1,836,503

Total COC Discharged to Sewer Less Losses (lbs): 73,460



Table 5-8, EstimatedSolvent Discharge, Dry Cleaning Plant

Parameter Value Notes

A. PeriodofOperations(yrs): 29.0 (1943to 1972)

B. Anuual Solvent Use (gal): 5,500 (see Appendix U)

C. Approximate Solvent Density (lbs/gal): 13.6 (perchloroethylene)

D. Weight % of Chemicals of Concern (%): 1.0 (100% cleaning solution - perchloroethylene)

E. Annual Solvent Discharge (lbs): 74,867

F. LessLosses(lbs): 14,973 (losspriorto sanitarysewer:20%)

G. Net Annual Solvent Dschrgd (lbs): 59,894

H. Total Solvent Dschrgd (lbs): 1,736,916

I, Total COO Loading of Sewer (lbs): 1,736,916 (for the period of 1943 to 1972)



Table 5-9, Estimated Solvent/Thinner Discharge, Aircraft Painting Operations (NW, NE, SE)

'_..- Parameter Value Notes

A. PeriodofUse(yrs): 37.0 (1943to1980)

B. Aircraft Population: 225.0 (weighted average for time period)

C. Annual Annual Painting Rate: 1.25 (Once per year for corrsosion control &
once every 4th year for mission needs)

D. Paint FacilitiesAvailable (%): 57.00 (weighted time average for NW,NE,SE)

E. Thinner Use per Paint Cycle (gal.): 30.0 (Prime & Finish)

F. Approximate Paint Density (lbs/gal): 6.9 (survey of available MSDSs)

G. Wt % of Cemicals of Concern-Thinner(%): 55

H. Annual Thinner Use (gal): 4,809

I. Annual Thinner Mass Discharge (lbs): 33,185

J. Less loss (lbs): 32,189 (mass estimated to be -97%)

._.. K. Annual Thinner Dschrgd to Sewer (lbs): 996

L. Total Thinner Dschrgd to Sewer (lbs): 36,835 (for the time period 1943-1980)

M. Solvent Use per Paint Cycle (gal): 55.0

N. Solvent Density (lbs/gal): 12.61

O. Wt % of Chemicals of Concern-Solvent (%): 1.00 (undiluted solvent used)

P. AnnualSolventUse(gal): 8,817

Q. Annual Solvent Dschrg to Sewer (lbs): 111,185

R. LessLoss(lbs): 101,178 (lossestimatedto be~91%)

S. Annual Solvent Dschrgd to Sewer (lbs): 10,007

T. Total Solvent Dschrgd to Sewer (lbs): 370,245 (for the time period Of 1943 to1980)

U. Total COC Dschrg to Sewer(lbs): 390,504



Table 5-9, Estimated Solvent/Thinner Discharge, Aircraft Painting Operations (NW, NE, SE)

Parameter Value Notes

V. PeriodofUse(yrs): 15.0 (1981to1996)

W. Aircraft Population: 154.0 (weighted average)

X. Annual Aircraft Coating Rate: 1.25 (Once per year for corrsosion control &
once every 4th year for mission needs)

Y. Paint Facilities Available (%): 66.0 (weighted time average for NW,NE,SE)

Z. ThinnerUseper PaintCycle(gal.): 30.0 (Prime& Finish)

Approximate Paint Density (lbs/gal): 6.9

Wt % of Chemicals of Concern~Thinner(%): 55.0

AC. AnnualThinnerUse(gal): 3,812

AD. Annual Thinner Discharge (lbs): 26,299

LessLoss(tbs): 25,510 (lossesestimatedto be~97%)

AF. Annual Thinner Dschrgd to Sewer (lbs): 789

Total Thinner Dschrgd to Sewer (lbs): 11,835

Solvent Use per Paint Cycle (gal): 55.0

Al. Solvent Density (lbs/gal): 9.49 (survey of available MSDS)

Wt % of Chemicals of Concern-Solvent (%): 100.00

AK. AnnualSolventUse(gal): 6,988

Annual Solvent Dschrg to Sewer (lbs): 66,314

Less Loss (lbs): 60,346 (loss estimated to be -91%)

Annual Solvent Dschrgd to Sewer (lbs): 5,968

Total Solvent Dschrgd to Sewer (lbs): 89,524

Total COC Dschrgd (lbs): 96,033

'...... AR. Grand Total COC Dschrgd (lbs): 486,537



Table 5-10

Estimated VOC Mass Discharge to Sanitary Sewer System
and Mass Losses

NW, NE, SE Quadrants, MCAS E! Toro

Mass Loss (lbs-e) ! Mass

Industrial Discharge
Activity ........... (lbs-e)

Volatilized Runoff Spills/Slop Sludge Incinerate/ Recovery
landfill

AircraftWashAreas 72,455 72,455 14,490 14,490 4,439,000

Vehicle Wash Racks 50,330 201,315 503 503 1,522,000

Degreasers 33,000 33,000 330 557,460 330 913,000

Maintenance 91,825 91,825 920 1,516,000 920 73,500

DryCleaning 6,240 i8,700 l,.737,000

Painting Thinner 51,600 540 540 540
Solvent 160,000 585 585 585 487,000

Sub Tot'al Mass Losses 465,450 274,895 143,525 17,370 2,073,460 17,370

TotalNetMassLost: 2,992,440

Total Estimated Mass Discharged to Sanitary Sewer 9,171,500

Note: I - Estimated values "
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Explanation

VCP = Vitrified ClayPipe
Delta H = Change in Elevation
F _i_ = Design Flow Rate

'_ Fmax = Maximum Flow Rate

gpm = gallons 13oi'mlnut0
MGD = Million Gallons per Day
Dia = Diameter
ff. = Feet
ia. - Iu_h

POTW = Privately Owned Treatment Wc 'k
Line No. 1

,, , 8 in. VCP ,,

NORTHWEST 2,300 ff. NORTHEAST
Delta H: 63 ft.

Material:VCP '- Material:VCP

Avg. Dia.: 9.2 in. Avg. Dia.: 7.3 in.
Length: 59,180 ft. Length: 17,760 ft.

III

Line No.4 PA-3 Apron Line No.2
18in. VCP i ) S in. VCP
2,990 ff.

Delta H: 7 ff. 3,400 ft.
Line No.3 Delta H: 35 ft.
8 in. VCP

.... _' ,, 3,600 ff. ,

"_- r SOUTHWEST Delta H: 50 ft. SOUTHEAST

Material:VCP q Material:VCP

Avg. Dia.: 9.5 in. Line No. 5 Avg, Dia.: 7.7 in.
Length: 32,410 ff. 12 in. VCP Length: I3,520 ft.

.... 3,310 ft. ,,
Delta H: 48 ft

Material: VCP
Dia.: 12 in.

Length: 750 ft.
Delta H: 5 ft Maximum Flow Rate: 3,231 gpm, or

p?_ 3.1 MGD assuming 16 hr day avg.

By Code, for pipe < 15 in. dia. Fdesi_n= 50% Fmax

1.5 MGD

SimplifiedFlow Diagram ..A_
PES Environmental, Inc. MCASElToro SanitarySewerSystem ,&
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_ Volatilization: 90%

Drain
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BRAC
ADMINISTRATIVE RECORD FILE

_---_ REVIEW LISTING

Document Title Document Document
Author Date

Preliminary Initial Assessment Study of MCAS E1Toro DON 09-05-85
InitialAssessmentStudyof MCASE1Toro DON 09-I 1-85

05-01-86

Federal facility Agreement Under CERCLA EPA/DON 10-01-90

MCAS E1Toro Installation Restoration Program, Site History DON 11-01-90
FinalCommunityRelationPlan YE 04-26-91
EOD,CERCLAInvestigation DON 04-09-92

Final Resource Conservation and Recovery Act Facility Assessment YE 07-16-93
Report, Vols. I thru V w/Final Addendum (05-01-95)
Final Report, Aerial Photograph Assessment, MCAS E1Toro SAIC 08-02-93
Final BaseRealignmentand ClosureCleanupPlan DON 03-21-94

03-03-95
03-01-96
01-30-97
03-01-98

Interview w/Active & Retired MCAS E1Toro Personnel YE 06-28-94
Final Hazardous Material/Hazardous Waste Management Plan SAIC 08-01-94
Final Community Response Facilitation Act Report YE 04-01-95

Final Environmental Baseline Survey Report w/replacement pages JE 04-01-95
RI/FS Final Groundwater Monitoring Plan YE 04-28-95
Final Work Plan Phase II RI/FS BNI 07-01-95

Final Field Sampling Plan Phase II RI/FS BNI 08-16-95
FinalRiskAssessmentWorkPlan BNI 08-01-95

Draft Final Engineering Analysis/Cost Estimate, Site 4, Unit 1 - Site BNI 09-01-95
7, Site 11, Site 13, Unit 1 - Site 14, Unit 2 - Site 19, and Units 2 & 3 -
Site 20

Draft Final Phase II RI Report, OU2A-Site 24, Vols. I thru IV BNI 06-12-96

Draft Final OU1 Interim RI/FS Report, Vols. I thru IX JE/CH2MH 08-09-96
Draft Final PhaseII RI Report OU2B-Sitel7, Vols. I & II BNI 09-06-96
Draft Final Phase II RI Report OU2B-Site 2, Vols. I & II BNI 09-06-96
Draft FinalPhase II RI Report OU2C-Site3, Vols. I & II BNI 09-23-96
Draft FinalPhase II RI Report OU2C-Site 5, Vols. I & II BNI 09-25-96

Technical Memorandum Background and reference Levels, Remedial BNI 10-09-96
Investigations

FinalMCASE1ToroCommunityReusePlan PDC 12-01-96
Final Proposed Plan, Operable Units 2B & 2C Sites 2, 3, 5, & 17 BNI 01-27-97
Closure of Inactive Landfills

Draft Final Phase II Feasibility Study Report Operable Unit 2C-Site 3 BNI 02-12-97
Draft Final Phase II Feasibility Study Report Operable Unit 2C-Site 5 BNI 02-12-97

Draft Final Phase II Feasibility Study Report Operable Unit 2C-Site BNI 02-12-97
17

Draft Final Phase II Feasibility Study Report Operable Unit 2C-Site 2 BNI 03-06-97

Draft Final Phase II Vadose Zone Feasibility Study Report Operable BNI 03-11-97
Unit 2A-Site 24



BRAC
ADMINISTRATIVE RECORD FILE

_..._. REVIEW LISTING

(continued)

DocumentTitle Document Document
Author Date

Draft Final Phase II Remedial Investigation Report Operable Unit 2A- BNI 03-11-97
Site 24, Vols. I thru III
Draft Final Phase II Remedial Investigation/Feasibility Study BNI 04-28-97
Addendum Site 25 Major Drainages

Final Proposed Plan, Operable Units 2B & 2C Sites 2, 3, 5, & 17, BNI 05-11-98
Closure of Inactive Landfills

Draft Final Phase II Remedial Investigation Report Operable Unit 2B- BNI 05-15-97
Site 2, Vols. I thru VI
Draft Final Phase II Remedial Investigation Report Operable Unit 2C- BNI 05-15-97
Site 3, Vols. I thru V
Draft Final Phase II Remedial Investigation Report Operable Unit 2C- BNI 05-15-97
Site 5, Vols. I thru V
Draft Final Phase II Remedial Investigation Report Operable Unit 2B- BNI 05-17-97
Site 17, Vols. I thru V
Draft Final Phase II Remedial Investigation Report Operable Unit 3A BNI 06-01-97
Sites, Vols. I thru IX
Draft Final Phase II Groundwater Feasibility Study Report OU2A-Site BNI 12-05-97
24

Draft Final Phase II Feasibility Study Report Operable Unit 2C-Site 2 BNI 08-14-97
Draft Final Phase II Feasibility Study Report Operable Unit 2C-Site 3 BNI 08-14-97

'_" Draft Final Phase II Feasibility Study Report Operable Unit 2C-Site 5 BNI 08-19-97
Draft Final Phase II Feasibility Study Report OU2C-Site 17 BNI 08-19-97
Draft Final Interim Record of Decision Operable Unit 2A-Site 24, BNI 09-01-97
VOCSourcesArea 09-18-97

Draft Final Record of Decision Operable Units 2A & 3A, No Action BNI 09-26-97
Sites

Capture Zone Modeling and Geologic Cross Sections to Assist in BNI 10-03-97
Locating Extraction Well 24EX4

Step Down Aquifer Test at Extraction Well 24EX4, Step Buildup Test BNI 10-08-97
at Injection Well 24IN1
Landfill Remediation and Habitat Restoration at MCAS DON 10-07-97

Draft Final Phase II Feasibility Study Report Operable Unit 3A Sites BNI 01-12-98

Draft Final Soil Vapor Extraction System Design Work Plan, Site 24 BNI 05-0%98
Final Field Sampling Plan for Groundwater Monitoring of Perchlorate BNI 09-18-98
Technical Memorandum, Summary of Perchlorate Test Results, Site BNI 12-17-98
24

Draft Proposed Plan for Groundwater Remediation at Operable Unit 1- BNI 11-23-98
Site 18 and Operable Unit 2A-Site 24
Draft Final Engineering Design Report, Vadose Zone Remediation, BNI 12-14-98
Site 24, Vols. I thru IV.
Notes: BNI: BechtelNational,Inc.

CH2MH: CH2MHill
DON: Departmentof theNavy
EPA: U.S.EnvironmentalProtectionAgency
JE: JacobsEngineering
PDC: P &DConsulting
SAIC: Science Applications International Corporation
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US EPA FILE REVIEW LISTING

Document Title Document Document
Author Date

Letter,FederalFacilityAgreementIssues DON 02-14-92

Letter, EOD Range Investigation DON 04-09-92
Letter,Use ofCaliforniaCancerPotencyFactors DON 09-24-93
Letter of Concern, Management of MCAS E1Toro CERCLA Cleanup EPA 07-11-94

Letter, Draft Operable Unit 1Baseline Human Health Risk EPA 09-28-94
Assessment

Meeting Minutes, Site 13 EE/CA BNI 01-16-95
Letter,UncontaminatedPropertyIdentification EPA 03-24-95
Meeting Minutes, Phase II RI/FS Work/Sampling Plans BNI 04-24-95

Meeting Minutes, Reclassificationof OU-3 Site to NFA BNI 05-02-95
BCTMeetingMinutes BNI 05-31-95
BCTMeetingMinutes BNI 06-06-95
BCTMeetingMinutes BNI 08-11-95
RABMeetingMinutes DON 09-28-95
Letter, Final Risk Assessment Work Plan EPA 10-05-95
Letter,RemediationofSite18 EPA 01-22-96

BCTMeetingMinutes BNI 04-24-96
Letter, Comments on Technical Memorandum, Background and EPA 07-24-96
Reference Levels Remedial Investigation, MCAS E1 Toro

BCTMeetingMinutes BNI 02-06-97
BCTMeetingMinutes BNI 07-01-97
Letter, Request for Changes, Federal Facilities Agreement DON 09-03-97
Letter, Technical Memorandum, Catch Basin West of IRP Site 21 DON 09-24-97

Letter, Proposed "Drinkable Leachate" Cleanup Standard and SVE DON 10-03-97
"Shut-off" Criteria

Letter, Draft Proposal Plan for Closure of Inactive Landfills EPA 11-03-97
RABMeetingMinutes DON 12-03-97
RABMeetingMinutes DON 09-30-98
RoundtableMeeting Minutes, SVE Shut-off Criteria BNI 10-13-98

Notes: BNI: BechtelNational,Inc.
DON: Department of the Navy
EPA: U.S. Environmental Protection Agency
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STATE OF CALIFORNIA

REGULATORY AGENCY FILE REVIEW LISTING

DocumentTitle Document Document
Author Date

Regional Water Quality Control Board, Santa Ana
Station Order I 1345. I D USMC 03-19-69

Resolution 67-25 SARWQCB 10-26-72

Letter,OWSOperations USMC 07-16-82
Inspection Report SARWQCB 05-21-85

InspectionReport SARWQCB 06-04-86
SpillReport USMC 02-18-88
Internal Office Note, Waste Discharge, MCAS El Toro SARWQCB 04-20-88

Internal Memorandum, Aircraft WashingOperations USMC 11-27-90
Internal memorandum, AirCraftand Vehicle Washing Operations USMC 12-07-90
Order No. 92-5 !, Industrial and Process Water Discharge SARWQCB 12-09-92
Letter, Notice of Violations, Waste Discharge Requirements SARWQCB 12-23-92

Response to Proposed Order No. 93-16 USMC 02-11-93
Letter,SoilCleanup Levels,MCASEl Toro SARWQCB 06-11-93
Internal Office Memorandum, Waste Discharge Requirements, MCAS SARWQCB 08-09-85
El Toro

Public Notice, Proposed Amendment of the Basin Plan for the Santa SARWQCB 09-04-96
Ana Region
GroundwaterMonitoringReport,Nov - Dec, 1996 CDM 02-27-97
GroundwaterMonitoringReport,Mar,1997 CDM 06-30-97

Groundwater Monitoring Report, Jul, 1997 CDM 10-01-97
GroundwaterMonitoringReport,Oct, 1997 CDM 03-02-98
Letter, Draft Proposed Plan for Groundwater Remediation of Operable DON 1.1-25-98
Unit 1 Site 18 and Operable Unit 2A Site 24

Cai EPA, Department of Toxie Substances Control

Hazardous Waste Permit Application, MCAS El Toro USMC 11-19-80
Notice of Violations DTSC 05-15-86

Report, Perimeter Investigation Plan of Action, Verification Step DON 04-87
Confirmation Study, MCAS E1 Toro and Tustin, California

Technical Enforcement Support, Hazardous Waste Sites, MCAS El SAIC 05-87
Toro

Hazardous Waste Management Course, MCAS El Toro DON 05-88

WarningLetter,HazardousWasteInvestigation EPA 08-17-89
Part A Permit Application, MCAS E1Toro USMC 10-05-90
Final Hazardous Waste Assessment Report, MCAS E1Toro DON 03-29-91
Hazardous Waste Investigation, MCAS E1 Toro EPA 04-05-91

Report, Groundwater Sampling for TCE Analysis, MCA S E1Toro DON 04-12-91
FinalWasteMinimizationPlan,MCASE1Toro DON 07-15-91

Technical Enforcement Support, Hazardous Waste Sites, MCAS E1 SAIC 08-02-91
Toro

HazardousWasteManifestLog,MCASEl Toro USMC 1992

Technical Enforcement Support, Hazardous Waste Sites, MCAS E1 SAIC 07-92
Toro

Letter,Useof CaliforniaCancerPotencyfactors DTSC 06-28-93
Hazardous Waste Manifest Log, MCAS El Toro DTSC 1994

Hazardous Waste Management Plan, MCAS E1 Toro DON 08-94



STATE OF CALIFORNIA
REGULATORY AGENCY FILE REVIEW LISTING

·-_.._ (continued)

Document Title Document Document
Author Date

Letter, Draft Operable Unit 1, Baseline Human health Risk DON 09-24-94
Assessment

Letter,PrincipalAquiferCleanupObjectives DTSC 02-28-96
Memorandum, Applicable or Relevant and Appropriate Requirements DTSC 08-14-96
for MCAS El Toro

Memorandum, Applicable or Relevant and Appropriate Requirements DTSC 08-19-96
for Operable Units 2B and 2C
Letter, Final Report Approval, Anthropegenic PAH Reference-Level DTSC 09-13-96
Study
Letter, Final Action Memorandum, Critical Removal Actions DON 10-07-96

Letter, Responsiveness Summary, Proposed Plan, Operable Unit 2A DTSC 10-29-97
and 3A, No Action Sites
Letter, Comments on Draft CERCLA Groundwater Monitoring Plan DTSC 09-22-98
for MCAS E1 Toro

South Coast Air Quality Management District

Report,AirToxicInventory DON 1989
Report, Air Toxic Inventory DON 1994
Report,AirToxicInventory DON 1996

Notes: CDM: CDM Federal

DON: Department &the Navy
_ DTSC: Departmentof ToxicSubstancesControl

EPA: U.S. Environmental Protection Agency
SAIC: Science Applications International Corporation
SARWQCB: Santa Ana Regional Water Quality Control Board
USMC: United States Marine Corps
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LOCAL REGULATORY AGENCY

FILE REVIEW LISTING

Document Title Document Document

Author Date

Orange County Health Care Agency
Hazardous Waste Inspection Report OCHCA 06-04-85
Hazardous Waste Inspection Report OCHCA 04-29-88

HazardousWasteInspectionReport OCHCA 05-03-88
HazardousWasteInspectionReport OCHCA 06-06-88

WellBoringLogs LE 11-29-88
Well Boring Logs LE 08-28-89
Hazardous Waste Inspection Report OCHCA 10-24-89
Well Boring Logs LE 01-22-90

Letter, Quarterly Release/Contamination Reports USMC 05-30-90
Well Boring Logs GSC !0-30-90
WellBoringLogs ITC 12-19-90
HazardousWasteInspectionReport OCHCA 01-23-91

Well Boring Logs ITC 04-15-9 l
Hazardous Waste Inspection Report OCHCA 07-24-91
WellBoringLogs JE 04-16-92
HazardousWasteInspectionReport OCHCA 10-05-92
WellBoringLogs ITC 01-06-93
HazardousWasteInspectionReport OCHCA 09-21-93
HazardousWasteInspectionReport OCHCA 04-19-93

HazardousWasteInspectionReport OCHCA 12-30-93
Hazardous Waste Inspection Report OCHCA 11-14-94

'_'_ WellBoringLogs BNI 02-22-95
Hazardous Waste Inspection Report OCHCA 03-27-95
HazardousWasteInspectionReport OCHCA 04-11-95

WellBoringLogs BNI 08-15-95
WellBoringLogs OHM 12-01-95
WellBoringLogs OHM 03-29-96
Well Boring Logs OHM 05-14-96
HazardousWasteInspectionReport OCHCA 05-24-96

WellBoringLogs OHM 06-04-96
Well Boring Logs OHM 06-20-96
WellBoringLogs OHM 06-27-96
WellBoringLogs OHM 07-03-96

WellBoringLogs' OHM 07-09-96
Well Boring Logs OHM 07-10-96

Letter, Completion of Tank Removal Project, Tank Farm No. I OCHCA 01-17-97
Letter, Case Closure, Former UST 463,276 SARWQCB 01-22-97
Letter, Case Closure, Former UST 285 SARWQCB 04-21-97
Letter, Case Closure, Former UST 375, 262A, and 262B SARWQCB 04-22-97

Letter, Case Closure, Former UST 14 SARWQCB 06-06-97

Letter, Completion of Tank Removal Project, Tank #T-10 OCHCA 07-11-97
Letter, Completion of Tank Removal Project, Tank #T-9 OCHCA 07-11-97

Letter, Completion of Tank Removal Project, Tank #773D OCHCA 07-11-97
Letter, Completion of Tank Removal Project, Tank 651-5,651-6, and OCHCA 07-I 1-97
651-7



STATE OF CALIFORNIA

REGULATORY AGENCY FILE REVIEW LISTING

_ · ( ti d)con nue

H.

Document Title Document Document
Author Date

Letter, Completion of Tank Removal Project, Tank 643A and OWS OCHCA 07-11-97
643B

'Letter, Completion of Tank Removal Project, Tank 297C and OWS OCHCA 07-11-97
297B

Letter, Completion of Tank Removal Project, Tank OWS 280A OCHCA 07-11-97
Letter,Completionof TankRemoval Project, Tank 278B OCHCA 07-11-97
Letter,Completionof TankRemovalProject,Tank246 OCHCA 07-11-97
Letter, Completion of Tank Removal Project, Tank 247 OCHCA 07-11-97
Letter, Completion of Tank Removal Project, Tank 627 OCHCA 07-11-97
Hazardous Waste Inspection Report OCHCA 08-06-97
Hazardous Waste Inspection Report OCHCA 08-18-97
Letter, Case Closure, Former UST 54A SARWQCB 08-22-97
Well Boring Logs OHM 03-05-98
Well Boring Logs OHM 07-15-98
Well Boring Logs OHM 10-16-98
Well Boring Logs FWEC 05-06-99

Orange County Water District

Report, Phase I Investigation of Trichloroethylene Contamination in OCWD 03-29-89
the Vicinity &the E1Toro MCAS
Resolution No. 89-5-95, Guideline Policy Encouraging the Production OCWD 05-03-89
and Beneficial Use of Groundwater Not Meeting Drinking Water

'_-' Standards

Resolution No. 91-3-81, Policy Regarding Water Quality Treatment OCWD 03-20-91
Goals for Groundwater Programs and Projects
Inter-Office Memorandum, Irvine Desalter's Relation to District OCWD 07-24-91
Policies

Letter, Offer to Settle, Off-site TCE Groundwater Contamination' DON 10-26-94
Meeting Minutes, OCWD Board of Directors OCWD 01-12-95
Chronological Summary, Off-site Groundwater Contamination OCWD 03-14-95
Letter, Remediation Alternatives, Off-site TCE Groundwater OCWD 03-30-95
Contamination
Letter, Comments on Final MCAS El Toro Draft Final Operable Unit OCWD 10-16-96
1 Interim RI/FS Report
Letter, Preliminary Review of SettlementAgreement DON 08-08-97

Orange County Fire Authority
Hazardous Material/Hazardous Waste Management'Plan, MCAS El DON 08-94
Toro

Community Right to Know Information, Material Safety Data Sheets, OCFA 09-23-99
MCAS E1 Toro

Orange County Sanitation District
Negotiated Sewer ServiceContract w/Irvine Ranch Water District DON 06-05-72
Discharge Logs OCSD 1'975
Letter, Wastewater Discharge Permit OCSD 05-25-76
Letter, Negotiated Sewer Service Contract Modification OCSD 03-25-77
Letter, Use of Separation Equipment and Three-Stage Clarifiers OCSD 04-27-82
Sewer Service Contract Modifications OCSD 06-19-84



STATE OF CALIFORNIA
REGULATORY AGENCY FILE REVIEW LISTING

(continued)

Document Title Document Document
Author Date

Wastewater Analysis OCSD 04-15-85
Modification to Sewer Service Contract OCSD 12-10-86

Wastewater Discharge Permit Application, Class I and II OCSD 07-13-87
Letter, Discharge Compliance Requirements OCSD 02-02'89

Memorandum, Sewage Discharge CorreCtive Action Notice OCSD 02-15-89

Letter, Monthly Monitoring Report USMC 10-30-89
Memorandum, El Toro MCAS Sewag Flow OCSD 07-26-90
Inspectionreport OCSD 08-20-90

Source Control Division Inspection Report OCSD 04-08-91
Industrial Flow Rate OCSD 04-29-91

Letter, Monthly Monitoring Report USMC 05-15-91
"Report of Solvent Discharge to Sewer OCSD 05-29-91
Letter, Monthly Monitoring Report USMC 08-07-91
Letter, Monthly Monitoring Report USMC 09-10-91

FuelSpillReport USMC 10-30-91
IndustrialWastewaterClassI Permit OCSD !1-15-91

Letter, Monthly Monitoring Report USMC 01-06-92
Inspection report OCSD 02-25-92
Annual Permit Evaluation Report OCSD 02-25-92

Letter, Monthly Monitoring Report USMC 02-27-92
Source Control Division Inspection Report OCSD 03-30-92

--_-_ Source Control Division Inspection Report OCSD 05-26-92
Source Control Division Inspection Report OCSD 06-15-92

Letter, Self-Monitoring for Total Toxic Organics OCSD 06-24-92
Letter, Monthly Monitoring Report USMC 10-05-92

Letter, Guidelines for Preventing Sewer D!scharge of Surface Runoff OCSD 10-15-92
InsPection Report OCSD !0-21-92
Report, Self-Monitoring USMC 01-26-93
Letter, Industrial wastewater Permit Application USMC 03-23-93
IndustrialWastewaterClassIPermit OCSD 04-28-93

SourceControlDivisionInspectionReport OCSD 06-17-93

Meeting Minutes, MCAS El Toro and Water Features in District 14 OCSD 06-24-94
Report,Self-Monitoring USMC 04-05'95
IndustrialWastewaterClassIPermit OCSD 05-01-95

Self-MonitoringNoticeof Violation OCSD 07-06-95

Effluent Monitoring Report OCSD 07-95 to 07-99
IndustrialWastewaterClassI Permit OCSD 05-01-97

WastewaterAnalysis OCSD 04-15-85
Notes: BNI: BechtelNational, Inc.

DON: Department of the Navy
FWEC: Foster Wheeler Environmental Corporation
GSC: Goephysical Services Corporation
ITC: IT Corporation
JE: JacobsEngineering
LE: Layton Environmental Services
OCFA: Orange County Fire Authority



OCHCA: Orange County Health Care Agency
OCSD: Orange County Sanitation District
OCWD: Orange County Water District
OHM: OHM Remediation,Inc.
SARWQCB: Santa Ana Regional Water Quality Control Board
USMC: United States Marine Corps
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NATIONAL STANDARDS AND

ENGINEERING PRACTICE REVIEW LISTING

Document Title Document Document

Author Date

American Sewage Practice M&E 1972
American Society for Testing and Materials (ASTM) C12-95, ATSM 01-15-95
Standard Practice for Installing Vitrified Clay Pipe Lines
ASTM C301-98, Standard Test Methods for Vitrified Clay Pipe ASTM 03-10-98
ASTM C425-98b, Standard Specification for Compression Joint for ASTM 09-10-98
Vitrified Clay Pipe and Fittings
ASTM C828-98, Standard Test Method for Low-Pressure Air test of ASTM 03-10-98
Vitrified Clay Pipe Lines
ASTM C1091-98, Standard Test Method for Hydrostatic Infiltration ASTM 04-10-98
and Exfiltration Testing of Vitrified Clay Pipe Lines
EvolutionofJointingVitrifiedClayPipe ASCE 08-27-85
Standard Specifications for Public Works Construction AGCC 1998
Vitrified Clay Pipe EngineeringHandbook NCPI 1982

Notes: AGCC: Association of General Contractors of California
ASCE: American Society of Civil Engineers
OCWD: Orange County Water District
M&E: Metcalfand Eddy
NCPI: National Clay Pipe Institute
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INDIVIDUAL INTERVIEWED BY PES

',_..._ Individual Occupation
Michael Adackapara Senior WRC Engineer

SARWQCB
John Aguilar Facility Manager

Former MCAS El Toro &
Former MCAF Tustin

Fred Barnes Customer Representative
Van Waters & Rogers

Bob Blackburn Spokesperson
California Cleaners Association

Carol DeAngelo Technical editor
Chemical and Engineering News

Ray Grosnick Records Custodian
Naval Aviation HistorY Office

MarkHoke Manager
Association of Metro Sewer Agencies

Karen Kirkpatrick Engineering Support Technician
Former MCAS El Toro

Steven Melvin Hazardous Materials Specialist
OCFA

StephanieOsborne Manager
American Public Works Association

Tom Pedlico Aviation Supply Officer
NAS Miramar

RobertRoland Engineer
Naval Aviation Systems Command

Ed Sikora Director

National Clay Pipe Institute
Patrick Smith Executive

Eldorado Specialty Chemicals
DonStickel Technician

Chemical Abstract Services

FlorTumabing Engineer
SCAQMD

Charly Weimert Environmental Support technician
Former MCAS El Toro

LesWittenberg TechnicalEditor
Center for Chemical Process Safety

Notes: AICHE: American Institute &Chemical Engineers

MCAF: Marine Corps Air Facility
NAS: NavalAir Station

OCFA: Orange County Fire Authority
SARWQCB: Santa Ann Regional Water Quality Control Board
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CLEAN II
CTO-0073/0146
Date: 05/20/96

EXECUTIVE SUMMARY

This report presents the results of the Phase II Remedial Investigation (RI) conducted at Site 24,
the Volatile Organic Compound (voC) Source Area designated as one of the two sites in'
Operable Unit (OU) 2A, for the Marine Corps Air Station El Toro in Orange County, Califomia.
The investigation was conducted on behalf of the United States Department of the Navy,
Southwest Division Naval Facilities Engineering Command. It was performed in accordance
with the Navy Installation Restoration Program under the Comprehensive Long-Term
Environmental Action Navy II Program, contract No. N68711-92-D-4670.

Site 24 has been identified as a potential source of regional VOC groundwater contamination in
the In, me Groundwater Subbasin. A number of investigations suggested a link between VOC
sources in the shallow soil at Site 24 and the regional groundwater contamination. However,
these Phase I investigations (1992 to 1993) did not fully characterize the VOC sources, the
nature and extent of contamination, or the mechanism by which VOCs in the shallow soil
contaminated the groundwater. These tasks 'are the subject of the Phase II RI. Any potential
non-VOC soil source areas are considered part of the RI/Feasibility Study {TS) for OU-3.

The scope of the OU-2A investigation included assessment of the Major Drainages (Site 25).
This portion of the investigation has not been completed because precipitation required for
collecting water samples in the drainages occurred late in the rainy season (31 January 1996).
The results of the Site 25 RI will be provided as an addendum to this report.

The Phase II RI findings will support the OU-1 Interim-Action Feasibility Study leading to a
..,.... Record of Decision for OU-1, the regional VOC groundwater plume. The Phase II findings will

also support the OU-2A Feasibility Study and Record of Decision.

BACKGROUND

Marine Corps Air Station El Toro lies in a semiurban agricultural area in southern California,
approximately 8 miles southeast of the city of Santa Ana and 12 miles northeast of the city of
Laguna Beach. Land northwest of the Station is used for agricultural purposes, i-ne land to the
south and northeast is used mainly for commercial, light industrial; and residential purposes.
Surrounding residential areas are the cities of Lake Forest, Irvine, and Laguna Hills.

Marine Corps Air Station El Toro was commissioned in 1943 as a Marine Corps pilot fleet
operation training facility. In 1950, the Station was selected for development as a master jet
station and permanent center for Marine Corps aviation on the west coast. The Station mission
has involved the operation and maintenance of military aircraft and ground-support equipment.
Much of the industrial activity supporting this mission took place in the southwestern quadrant of
the Station where Site 24 is located.

Site 24 encompasses approximately 200 acres. The site contains two large aircraft hangars and
several smaller buildings used for aircraft and vehicle maintenance and repair. Industrial
activities such as dust suppression with waste liquids, paint stripping, degreasing, and vehicle
and aircraft washing may have involved solvents containing trichloroethene (TCE) and
tetrachloroethene (PCE). Wastes from these practices may have reached the surface or

subsurface through leakage, runoff, storm drains, or direct application to the soil and are believed
to be the source of VOCs detected at Site 24 and in the regional groundwater.

I
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PHASE I INVESTIGATION

The Phase I RI groundwater characterization identified a plume of TCE in groundwater.
originating beneath Site 24 that extended approximately 3 miles off-site and downgradient of
Marine Corps Air Station El Toro. The area of highest TCE concentrations in groundwater was
located at Site 24, approximately 1,500 feet northwest of Building 297. The Phase I Soil Gas
Survey identified potential VOC sources by collecting soil gas samples from the upper 30 feet of
soil at Site 24. TCE in soil gas was detected throughout a large area beneath Buildings 296 and
297, but the area of highest TCE concentrations in groundwater was separated from this apparent
vadose zone source by approximately 1,500 feet.

PHASE II REMEDIAL INVESTIGATION SCOPE

The overall goal of the Site 24 Phase I1 RI is to collect sufficient data to support decisions
regarding the need for and scope of future remediation at the site. Specific goals are:

· to characterize the nature and extent of the VOCs in the vadose zone;

· to characterize the on-site horizontal and vertical extent of VOC-contaminated
groundwater;

· to investigate whether there are active VOC sources contributing to the regional
groundwater contamination;

* to assess the on-site risks to human health; and '_.

_"_'" · to conduct pilot testing necessary to support the evaluation of remedial alternatives.

To efficiently complete the characterization, applicable data and results from previous
investigations (especially the Phase I RI) were incorporated into the Phase II RI.

Results of the pilot testing will be included in the Phase II Feasibility Study.

SUMMARY OF RESULTS

The findings of the Site 24 RI are summarized below, including nature and extent of
contamination, active VOC source areas, potential release and transport mechanisms, and
human-health risk assessment. A 1980 aerial photograph of the site illustrating major features is
included as Figure ES-1.

Nature and Extent of Contamination

The contaminants investigated during the Phase II RI are VOCs. The VOC detected most often
and with the highest concentrations was TCE. TCE in the vadose zone is found in soil gas at

concentrations up to 6,120 micrograms per liter (ggJL) (Phase II), and in soil at concentrations up
to 400 micrograms per kilogram (lag/kg) (Phase I). The highest TCE soil concentration detected
during Phase II was 190 gg/kg. TCE was found in groundwater samples as high as 2,000 gg/L
during Phase I and 3,100 gg/L in Phase II, The United States Environmental Protection Agency
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.... _ (U.S. EPA) maximum contaminant level (MCL) for TCE in groundwater is 5 gg/L. Other
chlorinated VOCs, such as PCE, carbon tetrachloride, and related organic chemicals, were also
detected in the soil and groundwater, but with less frequency and at much lower concentrations.

The horizontal and vertical extent of VOCs in the vadose zone is adequately characterized by
Phase I and Phase II soil and soil gas analytical results. A primary TCE source is present
beneath Buildings 296 and 297, extending to the south with decreasing concentrations to the
southern Station boundary. The TCE concentrations in soil gas generally increase with depth,
with the highest concentrations near the water table. VOCs in the area of Buildings 296 and 297
extend vertically to groundwater directly beneath those buildings. The trend of increasing
concentration with depth suggests a depleting source at the surface that is consistent with the end
of TCE usage in approximately 1975. Freon 113 has a soil gas volume nearly as large as that of
TCE, but it is not considered a threat to groundwater due to relatively low concentrations and
toxicity. Other VOCs are also present, but over smaller areas and at lower concentrations.

Although much of the contamination present at Site 24 is believed to have entered the soil at or
close to the surface, the current contamination level near the surface is low. The soil samples
collected from the upper 10 feet of soil at Site 24 contained VOC concentrations less than

· 21 gg/kg. Low TCE concentrations in soil near the surface may be due to continued flushing by
infiltrating water after TCE use was.discontinued and by volatilization of the TCE into the
atmosphere in the past.

New data collected during Phase II refine the geometry of the groundwater hot spot beneath Site !
.._ 24. The not spot is defined as the area of TCE in groundwater that exceeds 500 p.g/L. The

characten_.ation of groundwater during Phase II demonstrates that the horizontal extent of the
groundwater TCE hot spot extends from beneath Building 296 approximately 2,800 feet to the
northwest. The horizontal extent of VOCs in groundwater is adequately defined at Site 24 with
Phase I and Phase II data.

The vertic._l extent of VOCs in groundwater is limited to approximately the top I00 feet of the

shallow aquifer. This was demonstrated by collecting HydroPunch ® .groundwater samples at
different aepth intervals within the aquifer, and by installing deep monitoring wells to assess
groundwater conditions at the base of the VOC plume. The HydroPunch data show that most
TCE concentrations within the hot spot are fairly uniform (560 to 1,300 g.g/L) in the top 40 feet
of the shallow aquifer. Silt and clay layers separate the generally sandy, upper 40 feet of the
shallow aquifer from deeper sands. TCE concentrations decrease markedly beneath the silt and
clay layers. The exception to this observation is a HydroPunch sample collected beneath

Building 296 with a TCE concentration of 3,100 gg/L. Monitoring wells were installed at depths
beyond the capabilities of the HydroPunch (i.e., 100 feet beneath the water table). Samples
collected from these wells did not contain detectable concentrations of TCE.

Because solvents were formerly used at the Station in nonaqueous liquid phase as cleaning and

degreasing agents, the potential for the existence of dense nonaqueous-phase Ii,quid (DNAPL) at
the site was investigated during the Phase I and Phase II RIs. The conclusions reached by both
investigative teams are consistent: there is little evidence for DNAPLs at Site 24. The VOC (
concentrations detected in soil, soil gas, and groundwater are well below the levels expected if an
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active DNAPL source were present at the site (U.S. EPA 1991a). Even though no direct
evidence was found, it is possible that some residual DNAPL may be trapped between soil grains
in the vadose zone or within the aquifer skeletal material.

VOC Source Term

Site 24 has been and continues to be an active source of the regional VOC groundwater
contamination. Calculations performed for the Phase II RI show that two areas of VOC
contamination in the vadose zone are capable of loading groundwater beneath Site 24 at
concentrations above the U.S. EPA MCI,s: a primary source area of TCE-contaminated soil
beneath the general area of Buildings 296 and 297, and a smaller, secondary source consisting of
PCE-contaminated soil located approximately 500 feet west of Building 297. The data collected
during Phase I and Phase II support the presence of VOC contamination in the soil dissolved in
soil moisture as a vapor and sorbed to soil particles. The data do not support the presence of
TCE as a DNAPL in the vadose zone.

It is estimated that approximately 1,500 pounds of TCE are present as soil gas in the primary
TCE source area beneath Buildings 296 and 297. Assuming the soil pore space is equally sharedd
by soil gas and soil moisture, approximately 4,000 pounds of TCE would be present in the soil
moisture.

Potential Release and Transport Mechanisms

Chlorinated solvents used at the site for cleaning and degreasing are the likely sources of VOC
contamination in the soil and groundwater. The use of TCE at the Station is not well
documented. Based on common industrial practices of the time, it is assumed that TCE was used
from about the time the Station was commissioned in 1943 until about 1975.

Potential VOC sources include subsurface and surface sources. It appears likely that most of the
contamination resulted from subsurface sources, such as storm drains, that exposed the site to
frequent, small releases over a long period of time. Building plans show that at least some of the
degreaser pits discharged directly to the storm drain system. Although the actual degreasing
solvent was held in a steel tank within the degreaser pit, occasional spillage into the pit would
have been washed into the storm drain system. Such practices as aircraft washing, discharge of
solvent-contaminated liquids onto unpaved areas, and spraying of solvent-contaminated liquids
for dust suppression released VOCs onto surface soils. The VOCs were subsequently
transported downward by infiltrating liquids.

Transport in groundwater is principally by advection. The TCE hot spot in groundwater extends
from the primary source beneath Buildings 296 and 297 to the northwest (the same direction as
groundwater flow beneath the site). The groundwater gradient is estimated at 0.0075 feet per
foot to the northwest, and the linear groundwater velocity is estimated to be approximately 200
feet per year.
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_--"_ The primary VOC source, composed mostly of TCE, is present in the soil beneath Buildings 296
and 297. Historical and ongoing releases from this source have contaminated groundwater at
concentrations above the MCL for TCE. Based on estimates of infiltration and groundwater
mixing, the primary source area will continue to adversely impact groundwater.

Besides TCE, there is one additional contaminant on-site, PCE, that has the capacity to impact
groundwater above the MCL. The soil contaminated with PCE is located west of Building 297
and is smaller in areal extent and concentration than the primary source. PCE was detected in
groundwater at Site 24 above the MCI., at 3 of the 18 locations sampled during the Phase II RI.

Human-Health Risk Assessment

A human-health risk assessment was conducted to assess the potential risk from VOCs found at
, Site 24. Five .Fcur receptors were evaluated: 1) a resident adult living in a house on-site, 2) a

resident child living in the same house. 3)an office worker employed at the site, _43) a
construction worker performing excavation work at the site, and _54)a child playing at an on-site
park. Risk estimates for these receptors were calculated based on exposure to soil (e.g.,
inhalation, ingestion, dermal). Only the resident was assumed to be exposed to groundwater.

The results of the risk assessment are consistent with the Iow VOC soil concentrations found at

the site, especially in the upper 10 feet. The risk assessment concluded that the lifetime excess
upper-bound cancer risk to a resident adult presented by the VOCs in the soil is less-qha_ [ ,:
approximately 22 fv,_-chances in one billion. This is well below the U.S. EPA target risk [

"--_ threshold of one in ten thousand to one in a million. Concentrations of VOCs in the soil are not

high enough to cause noncarcinogenic effects to the same receptors.

The lifetime excess upper-bound cancer risk to a resident adult presented by exposure to VOCs

in groundwater _is on the order of two o_ehances in one thousand (2.01.3 x 10'3),
only if the groundwater from the contaminated aquifer was used for all consumptive uses (e.g.,
drinking, washing). The results also showed that VOC concentrations are high enough to cause
potentially noncarcinogenic effects to the resident.

CONCLUSIONS

The Phase II RI was conducted using a seven-step data quality objectives (DQO) process

developed by the U.S. EPA. Using the DQO process, the investigation team developed seven
decisions that formed the basis for the investigation. The goals of the Phase II RI were
accomplished by successfully addressing each of the seven decisions as discussed below.

Is VOC-contaminated soil beneath Site 24 an active source of the regional VOC

groundwater contamination?

Yes. VOC-contaminated soil beneath Site 24 is an active source of the regional VOC

groundwater contamination. The existing groundwater plume was traced back to contaminated
soil beneath Buildings 296 and 297. This soil will continue to act as a VOC contamination
source in the future. There are two areas of contaminated soil that have the ability to elevate t

groundwater above the MCL: a primary source beneath the Building 296 and 297 area and a
_'_ secondary source west of Building 297. The primary source is composed mostly of. TCE and

!
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__.. apparently is the source of the regional VOC groundwater contamination. The secondary source
represents an area of PCE contamination that has the potential to contaminate groundwater above
its MCL.

Does the continued release of VOCs from subsurface soil to groundwater contribute to an
unacceptable risk to human health or the environment?

Yes. The continued release of VOCs from subsurface soil to groundwater does contribute to a
risk to human health but only if a receptor uses the groundwater for all consumptive purposes.
The primary source of TCE-contaminated soil beneath Buildings 296 and 297 and the smaller,
secondary source of PCE-contaminated soil located approximately 500 feet west of Building 297
are capable of contaminating groundwater above the MCLs.

Does VOC-contaminated shallow soil present an unacceptable risk to human health or the
environment?

No. VOCs present in shallow soil do not present an unacceptable risk to human health. The risk
to an adult associated with the contaminated shallow soil is an excess cancer risk of 2.25 x 10_. I

The risk to an office worker is 5.4 x 10'9. Both values are This is well below the U.S. EPA target I
risk threshold of 1 x 10'4to 1 x 10'6.

Is the horizontal and vertical extent of VOC-contaminated groundwater sufficiently
characterized to evaluate response actions?

Yes. The horizontal and vertical extent of VOC-contaminated groundwater on-site is sufficiently
'_-._ characterized to evaluate response actions. Horizontally, the TCE groundwater hot spot extends

from beneath Building 296 approximately 2,800 feet to the northwest site boundary. Vertically,
the hot spot is limited to the top 100 feet of the shallow aquifer on Site 24.

Does VOC-contaminated groundwater beneath Site 24 contribute to an unacceptable risk
to human health or the environment?

I '2Yes. The risk associated with groundwater beneath the site is an excess cancer risk of 2.0... x
10-3 for a resident adult. VOC concentrations are also high enough to cause noncarcinogenic
effects for the same resident. Again, this is only true if the resident uses groundwater for all
consumptive purposes.

Does the area being evaluated for a response action qualify for Early Action?

No. Site 24 is being recommended for long-term remedial action.

Are pilot tests necessary to evaluate remedial alternatives as part of the RI/FS process?

Yes. Pilot tests are recommended to evaluate soil vapor extraction and air sparging for their
potential to remove VOCs from the vadose and saturated zones, respectively. The data collected
during these pilot tests will be used to support the Phase II Feasibility Study. Groundwater
injection and capture pilot tests will be performed to evaluate their potential to contain the VOC-
contaminated groundwater on-Station.

_Phase II RI - Site24, MCASElToro · page E8-7._-7-_I5,_Z0/'9CS/?,.'_.._t';.":.""_. 1:52 P ' : ravi6ie v:_m_rts_t_73V_$nP_96_35_d_c_`c_=:-_c_73?f`_%n_-_`_:_-_7_%_-_-_-_-_-_



CLEAN I1
CTO.O073/0146
Date: 05/20/96

Section 7

CONCLUSIONS AND RECOMMENDATIONS

This section summarizes the results of the Phase I and Phase II RIs conducted at Site 24;

furnishes responses to the seven DQO decisions that provided the framework for the'
investigation; and provides conclusions, including data limitations, recommendations for future
work, and potential remedial action objectives.

7.1 SUMMARY

Building on the Phase I investigation performed in 1993 and 1994, the Phase II RI
confirmed Site 24 as the source of regional VOC groundwater contamination and
identified the mechanism by which the VOCs present in the soil beneath the area of
Buildings 296 and 297 are entering the groundwater and being transported off-site.

This section summarizes key findings of the Phase I and II investigations. It includes
discussions of the nature and extent of VOC contamination in the vadose zone and

groundwater, documents VOC fate and transport mechanisms, and provides the results of
the on-site HRA.

7.1.1 Nature and Extent of Contamination

Soil and soil gas data indicate that a primary source of TCE is present in the s0il beneath
Buildings 296 and 297. Groundwater data show that this source of TCE is physically
linked to the TCE groundwater hot spot and regional TCE groundwater contamination.

_.-.: The following descriptions summarize soil and groundwater conditions beneath Site 24.

. The contaminants investigated during the Phase ll RI are VOCs. The VOC
detected most often and with the highest reported concentrations was TCE. TCE
in the vadose zone was found in soil gas at concentrations up to 6,120 gg/L; and
in soil at concentrations up to 400 gg/kg (Phase I). The highest TCE soil
concentration reported during Phase 1Iwas 190 gg/kg. TCE was found in
groundwater samples as high as 2,000 gg/L during Phase I and 3,100 gg/L in
Phase I1. The total mass of TCE in the vadose zone in this area is estimated to
be approximately 5,500 pounds. Other chlorinated VOCs (e.g., PCE, CT, and
related organic chemicals) were also detected in the soil and groundwater, but
with less frequency and at much lower concentrations.

· The horizontal and vertical extent of VOCs in the vadose zone is adequately
characterized with Phase I and Phase TIsoil and soil gas analytical results. The
results show a primary TCE source beneath Buildings 296 and 297 that extends
to the south at progressively lower concentrations to the southern Station
boundary. The total mass of TCE in the vadose zone in this area is estimated to
be approximately 5,500 pounds. TCE concentrations in soil gas generally
increase with depth, with the highest concentrations occurring near the water
amble.These data indicate that VOCs released in the area of Buildings 296 and
297 migrated to the groundwater directly beneath those buildings. The trend of
increasing concentration with depth suggests a depleting source at the surface

I
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_ ._ that is consistent with a cessation in TCE usage around 1975. Frcon 113 has a soil
gas volume nearly as large as that for TCE, but it is not considered a threat to

groundwater because of its relatively Iow concentration and toxicity. Other VOCs
are also present in soil gas, but over smaller areas and at lower concentrations.

· Although much of the contamination present at Site 24 is believed to have
entered the soil at or close to the surface, the current contamination level near

the surface is very low. ALI soil samples collected from the upper 10 feet of soil
at Site 24 contained VOC concentrations of less than 21 gg/kg. Over time, the

contamination has been flushed out of surface soils by infiltrating water and/or
has volatilized to the atmosphere.

· The characterization of groundwater during Phase H demonstrates that the
horizontal extent of the groundwater TCE hot spot extends from beneath
Building 296 approximately 2,800 feet to the northwest. Phase H data are used

to refine the geometry of the groundwater hot spot beneath Site 24, while Phase
! data are used to characterize the boundaries of the plume on Site 24 and its
off-Station extent. The horizontal extent of VOCs in groundwater is adequately
defined with Phase I and Phase Il data.

· The vertical extent of VOCs in groundwater has been defined. Most of the TCE

contamination occurs in the upper 40 feet of the shallow aquifer. One sample

location beneath Building 296 had a TCE concentration of 3,100 gg/L at
approximately 50 feet below the water table. TCE concentrations decrease
below this level and fall below detectable levels at about 100 feet below the

..... water table. This was demonstrated by collecting HydroPunch groundwater

samples at different depth intervals within the aquifer, and by installing deep
monitoring wells to assess groundwater conditions at the base of the VOC

plume. The HydroPunch data show that TCE concentrations within the hot spot
are'fairy uniform (560 to 3,100 gg/L) in the top 50 feet of the shallow aquifer.
Silt and clay layers separate the generally sandy, top 40 feet of the shallow
aquifer from deeper sands within the shallow aquifer. TCE concentrations
decrease markedly beneath the silt and clay layers. Monitoring wells were
installed at depths of 100 feet beneath the water table. Samples collected from
these wells did not contain detectable TCE.

· The potential for the existence of DNAPL at the site was investigated during the
Phase I and Phase II RIs because solvents were formerly used at the Station as
cleaning and degreasing agents. The conclusions reached during the Phase I and
Phase H investigations are consistent; there is little evidence for DNAPLs at Site

24. The VOC concentrations reported in soil, soil gas, and groundwater samples
are below those expected if a DNAPL source were present. The saturated TCE

vapor concentration is approximately 433,000 gg/L, compared to a maximum

TCE soil gas concentration of 6,120 gg/L detected during Phase II. Equilibrium
calculations that compare TCE concentrations in groundwater with expected
TCE concentrations in soil indicate that the soil concentrations are within the

expected range; the presence of DNAPL is not suggested.
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7.1.2 Fate and Transport
The fate and transport analysis assessed potential release mechanisms that may have

introduced VOCs into the vadose zone, characterized the migration pathways through the
vadose zone to the water table, defined VOC sources in the vadose zone, and described

VOC transport in the groundwater. The major findings of the analysis are summarized
below.

· Chlorinated solvents used for cleaning and degreasing are the likely sources of
VOC contamination in the soil and groundwater. The use of TCE at the Station
is not well documented. Based on common industrial practices of the time, it
was assumed that TCE was used from about the time the Station was
commissioned in 1943 until about 1975.

· Potential VOC sources include subsurface and surface sources. It appears likely
that most of the contamination resulted from subsurface sources, such as storm

drains, that exposed the site to frequent, small releases over a long period of
time. Even though rainfall of MCAS E1 Toro is approximately 12 inches per

year, the storm drain system received wastewater from activities inside
Buildings 296 and 297, including those related to the degreaser pits. The
building plan reviewed for Building 296 showed that the degreaser pits were tied
to the storm drain system. Plumbing details for Building 297 were not available,
but it was assumed that the layout was similar to Building 296. Although the
actual degreasing solvent was held in a steel tank within the degreaser pit,
occasional spillage into the pit could have been washed into the storm drain
system. Surface contamination could have resulted from practices such as
aircraft washing, waste disposal onto unpaved areas, and liquid waste sprayed
for dust suppression.

· Most releases of TCE involved the use of water (e.g., washing and cleaning). It
is likely that VOCs were introduced into the vadose zone in the dissolved phase;
small amounts of DNAPL may also have been released but the magnitude of
these releases was probably small. Collection of soil gas samples from the SVE
will provide additional data to evaluate the potential presence of DNAPL in the
vadose zone.

· Transport of VOCs through the vadose zone to groundwater with infiltrating
surface water and leakage from storm drain piping was primarily vertical.
Lateral spreading of contamination with depth also occurred, most likely due to

heterogeneities in the stratigraphic sequence.

· Advective transport of TCE in groundwater has resulted in a TCE hot spot in
groundwater that extends from the primary source beneath Buildings 296 and
297 to the northwest boundary of Site 24, and then continues off-Station at

lesser concentrations for a distance of approximately 3 miles. The groundwater
gradient was estimated at 0.0075 ft/ft to the northwest, and the linear
groundwater velocity is estimated to be approximately 200 feet per year.
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'--- · A primary VOC source, composed mostly of TCE, is still active in the soil
beneath Buildings 296 and 297. The primary source has contaminated
groundwater at concentrations above the MCI.,for TCE. Based on estimates of
infiltration and groundwater mixing, the primary source area will continue to
adversely impact groundwater in the future.

· Besides TCE, there is one additional contaminant on-site (PC'E)that has the
capacity to impact groundwater above the MCL. The soil contaminated with
PCE is located west of Building 297 and is smaller in areal extent and
concentration than the primary source.

7.1.3 Human-Health Risk Assessment

The results of the HRA are summarized below:

· A risk assessment was conducted to estimate the potential risk to fivefc'.'..-
different receptors exposed to VOCs from Site 24. Those receptors are 1) an_
adult feside_living in a house on the site, 2) a child living in the same house,
_33)-_anoffice worker employed at the site, _4-3)a construction worker
occasionally called upon to repair underground utilities at the site, and 54) a
child playing at an on-site park. Risk estimates for all of the receptors were
calculated based on direct contact exposure to soil. Only the resident adult and I

child were ':;arassumed to be exposed to groundwater. I t
· The resultsof the riskassessmentare consistentwith the lowVOCsoil [

concentrations found at the site, especially in the upper 10 feet. The risk
assessment concluded that the lifetime excess upper-bound cancer risk to a
resident adult.presented by the VOCs in the soil would be no more than about 22
,qvc chances in one billion (2.2=_x 10'_). The results also indicate that the
concentrations of VOCs in the soil are not high enough to cause noncarcinogenic
effects to the same people.

· The lifetime excess upper-bound cancer risk presented by exposure to VOCs in
groundwater to the resident would be on the order of two o_,-chance_sin one [
thousand (2,01.3 x 10'3)if all water used in the home for consumptive purposes I
in the home was derived from the contaminated aquifer. The results also
indicate that VOC concentrations are high enough to cause noncarcinogenic
effects to the resident.

7.2 CONCLUSIONS

The Phase II RI was conducted using the seven-step U.S. EPA DQO process. Using this
process, the investigation team developed seven decisions that formed the basis for the
investigation. The Phase II RI has successfully answered each of the seven decisions as
discussed below.

t°
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1. Is VOC-contaminated soil beneath Site 24 an active source of the regional VOC
groundwater contamination ?

Yes. VOC-contaminated soil beneath Site 24 is an active source of the regional
VOC groundwater contamination. The existing groundwater plume was traced
back to contaminated soil beneath Buildings 296 and 297. This soil will
continue to act as a source in the future. There are two areas of contaminated

soil that have the ability to contaminate groundwater above the MCL: a primary
source beneath the Buildings 296 and 297 area and a secondary source west of

Building 297. The primary source is composed primarily of TCE and is the
source of the regional VOC groundwater contamination. The secondary source

represents an area of PCE contamination that has the potential to contaminate
groundwater above the MCL.

2. Does the continued release of VOCsfrom subsurface soil to groundwater
contribute to an unacceptable risk to human health or the environment?

Yes. The continued release of VOCs from subsurface soil to groundwater does
contribute to an unacceptable risk to human health, but only'if the receptor
utilizes groundwater for all consumptive purposes. Analysis shows that a TCE
hot spot in the vicinity of Buildings 296 and 297 and a PCE hot spot located
west of Building 297 are both capable of contaminating the groundwate r above
the MCL.

3. Does VOC-contaminated shallow soil present an unacceptable risk to human
health or the environment?

_"_ No. VOCs present in shallow soil do not present a risk to human health. The risk
to a resident adult associated with the contaminated shallow soil is an excess

cancer risk of 2.25 x 10-9_. The risk to an office worker is 5.4 x 10'9. Both values

are T_,i: .:: well below the U.S. EPA target risk threshold of 1 x l0 '4 to 1 x 10'6.

4. Is the horizontal and vertical extent of VOC-contaminated groundwater
sufficiently characterized to evaluate response actions?

Yes. The horizontal and vertical extent of VOC-contaminated groundwater is
sufficiently characterized to evaluate response actions. Horizontally, the TCE
groundwater hot spot extends from beneath Building 296 approximately
2,800 feet to the northwest site boundary. Vertically, the hot spot is limited to
the top 100 feet of the shallow aquifer on Site 24.

5. Does VOC.contaminated groundwater beneath Site 24 contribute to an
unacceptable risk to human health or the environment?

Yes. The risk associated with groundwater beneath the site is an excess cancer

risk of 2.01.3 x 10-3for a resident adult. Again, this is only tree if the resident I
utilizes groundwater for all consumptive purposes.

6. Does the area being evaluated for a response action qualify for Early Action?

No. Site 24 is being recommended for long-term remedial action.

!
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Section7 Conclusionsand Recommendations (

"_" 7. Arepilot testsnecessaryto evaluate remedialalternativesas part of the RI/FS
process?

Yes. Pilot tests are recommended to evaluate SVE and air sparging for their
potential to remove VOCs from the vadose and saturated zones, respectively.
The data collected during these pilot tests will be used to support the Phase TI
FS. Groundwater injection and capture tests will be performed to evaluate their
potential to contain the VOC..contaminated groundwater on the Station.

7.2.1 Data Limitations and Recommendations for Future Work

The data collected during the Phase I and Phase II RIs are sufficient to characterize the
nature and extent of VOCs at the site characterize potential HRA and support the
development, evaluation, and selection of remedial action alternatives. Additional work
recommended includes:

· performing pilot tests to evaluate the applicability of SVE and air sparging to
remove VOCs at the site;

· performing pilot tests to evaluate groundwater extraction and injection wells;

· decommissioning abandoned well No. 4 by a licensed well driller to reduce the
potential of cross contaminating the shallow and deeper aquifers; and

· refining the groundwater monitoring network based on the selected remedial
action at Site 24.

The results of the SVE and air-sparging pilot tests will be reported in the Phase II FS.
The results of pilot testing the groundwater extraction and injection wells will be
submitted as a separate report.

7.2.2 Recommended Remedial Action Objectives

A Phase Il FS report will be prepared that addresses VOCs in the soil and eroundwater at
OU-2A. The scheduled date for completion of the Draft Phase II FS report is 25 July
1996. An IAFS report is being prepared for OU-1 that addresses VOCs in the re_onal
groundwater. The two FS repons are being coordinated to maintain consistency in the
evaluation of remedial alternatives. To compare the relative benefits of potential
remedial alternatives, the studies for OU-1 and OU-2A are utilizing equivalent
groundwater models that simulate the infiltration of VOCs from the vadose zone to
_oundwater and the transport of VOCs in the Irvine groundwater subbasin. The OU-I
groundwater model has been modified to incorporate Phase II investigation data, such as
the horizontal extent of the TCE groundwater hot spot and the VOC source in the vadose
zone.

The OU-2A FS will consider remedial alternatives that add source removal to VOC

groundwater plume containment alternatives that are described in the IAF$. The OU-2A
FS will also describe no-action alternatives and OU-2A stand-alone alternatives that i

address both containment of the groundwater VOC plume and source removal.
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Section 7 Conclusions and Recommendations

7.1.2 Fate and Transport

The fate and transport analysis assessed potential release mechanisms that may have.

introduced VOCs into the vadose zone, characterized the migration pathways through the

vadose zone to the water table, defined VOC sources in the vadose zone, and described

VOC transport in the groundwater. The major findings of the analysis axe summarized
below.

· Chlorinated solvents used for cleaning and degreasing are the likely sources of

VOC contamination in the soil and groundwater. The use of TCE at the Station
is not well documented. Based on common industrial practices of the time, it
was assumed that TCE was used from about the time the Station was
commissioned in 1943 until about 1975.

· Potential VOC sources include subsurface and surface sources. It appears likely
that most of the contaminadon resulted from subsurface soumes, such as storm

drains, that exposed the site to frequent, small releases over a long period of
time. Even though raiafaU of MCAS E1Toro is approximately 12 inches per
year, the storm drain system received wastewater from activities inside
Buildings 296 and 297, including those related to the degreaser pits. The
building plan reviewed for Building 296 showed that the degreaser pits were tied
to the storm drain system. Plumbing details for Building 297 were not available,
but it was assumed that the layout was similar to Building 296. Although the
actual degreasing solvent was held in a steel tank within the degreaser pit,

. occasional spillage into the pit could have been washed into the storm drain
system. Surface contamination could have resulted from practices such as
aircraft washing, waste disposal onto unpaved areas, and liquid waste sprayed
for dust suppression.

' Most releases of TCE involved the use of water (e.g., washing and cleaning). It

is likely that VOCs were introduced into the vadose zone in the dissolved phase;
small amounts of DNAPL may also have been released but the magnitude of
these releases was probably small. Collection of soil gas saro.ples from the SVE

will provide additional data to evaluate the potential presence of DNAPL in the
vadose zone.

· Transport of VOCs through the vadose zone to groundwater with infiltrating
surface water and leakage from storm drain piping was primarily vertical.

Lateral spreading of contamination with depth also occurred, most likely due to
heterogeneities in the stratigraphic sequence.

· Advective transport of TCE in groundwater has resulted in a TCE hot spot in
groundwater that extends from the primary soume beneath Buildings 296 and
297 to the northwest boundary of Site 24, and then continues off-Station at
lesser concentrations for a distance of approximately 3 miles. The groundwater
gradient was estimated at 0.0075 ft/ft to the northwest, and the linear
groundwater velocity is estimated to be approximately 200 feet per year.

I
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BY ,N_m Cowry DATE 22 $anuar_, 1996 SHEET REV 0

I. Introduction

In support of transport modeling efforts performed for Site 24 at MCAS El Toro, California, this
calculation provides an order of magnitude estimate of the leakage rate from the storm drainage
system at the site. For ail key parameters whose actual values were missing, ranges of typical
values are defined. Leakage through the storm drain is assumed to be through the joints
connecting the pipe sections. Furthermore, the storm drain is assumed to be flowing half-full for
30 days per year. As a check, the flow rate through the drain is estimated using the Manning
Equation and compared to the computed leakage rate. These values are also compared to annual
rainfall and standard industry criteria.
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I. Ma_emaficol Formulae
I I I II I

1.1. Leakage Rate
i

Leakage from the storm drain is assumed to be limited to thc joints connecting the pipe line
sections. Assuming that the pipe is circular, the leakage rate through one joint is:

Q,,,=z_r,i, O)

where

QL.I leakage rate through one joint [L3FI']

D diameter of thc pipe IJ,.]

w width of thc joint (or crack) ILl

_--_ K, Vertical hydraulic conductivity of thc underlying material IL/TI

i, vertical hydraulic gradient across the joint.

The total leakage rate through the entire length of the pipe linc is:

QL= DwK,i, L (2) _ll

where

L total length of drain system IL]

S Spacing between adjacent joints [L]

1.2. FlowRateThroughStormDrain
ii

Th_ flow _ (ill cf8) thl'ough thc storm dlmin is estim.te_! using 1_ Mallning _uatJoll

,._ (Daugtm_aaaFrauziai):

Qs = 1'49 AR,_S¢ (3)
71
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where

Qs flow rate through the storm drain in units of cfs ['L3/T]

n Manning;s roughness coefficient

A flowarea IL2]

Rn hydraulic radius [L]

& pipe line slope.

The hydraulic radius is defined as:

A

Rh=7 (4)

where P is the wetted perimeter. For example, for a half-fuU circular pipe:

p = l_.=D (5)

A = 1/1: D 2
8 (6)

D ,_
&=- (7)4

0.232

n

Finally, the percentage of leakage _ is given by:

v = Q_t,.x lO0 = nwK, i,La, oa32z_s_sxl°°

page OII-7



CALCULATION SHEET ,,,..,,,,
JOB NUMBER 22214.067

CALC NO. 2

SUBJECT Order o/ Ma_.nirude Estimation oft/se $wrm Drain Leakage Rate SHEET NO. 6 o_r8 f

'_--'_ BY Nad/sn Cop_y DATE 22 Janu_v?, 19_ SHEET REV 0 t!

3. Input Parameters
I I I I

A list of the input parameters used in the model is presented in Table 1. For all unknown
parameters, a conservative range of values was defined:
· The storm drain is assumed to be circular, flowing half-full for 30 days of the year. In

reality, the drain flow rate may be higher during intense rainfall events and lower during dry
periods. The 30 day period represents the number of rainfall days per year. Leakage from
the storm drain, however, will occur over longer periods, assumed in this calculation to be 90
days.

· The storm drain diameter is equal to 18 inches, obtained from available plans.
· The storm drain slope is also assumed to vary between 0.001 and 0.01. This range is

considered typical for most sewer systems (Steel and McGhee, 1985).
· The storm drain length is estimated from available plans as approximately 10,000 feet.
· The joint spacing is equal to*_O-f_ obtained from available plans.
· The width ofjoints (cracks) was -ai_oitrarilyassumed to range between 0.5 and 2 inches.
· The vertical hydraulic conductivity of thc near surface material at the site was assumed to be

13--  ay.
"--' · Because theCstro'_'t_hmdrain is located in the unsaturated zone, the hydraulic gradient was

assumedtobe ximaty..
· Manning roughness coefficient was set to an average value of 0.013 which is typical of

concrete and sewer pipelines (Table I 1.1, Danghcrty and Franzini, 1977).

Table 1: Input Parameters

Storm Drain Circular, on average half-tiff for
30 days per year.

Storm Drain Diameter D 1.5 feet

StormDrainSlope & 0.001- 0.01

Strom Drain Length L 10,000 ft

Joint W_lclth w 0.5- 2 inches

Joint Spacing S 20 ft

Vertical Hydraulic ConductivitY K, 15 ft/day ....

'-"' Vertical Hydraulic C.nadient i, 1
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4 I Manning Roughness Coefficient n 0.013 [

2, Results

Using Equation (2), Equation (8) and the parameter ranges de£med in Table 1, upper and lower
limit leakage rates and drain flow rates are calculated. These results, along with the leakage
percentage and storm drain velocities are presented in Table 2. The storm drain velocities were
calculated by dividing the pipe line flow rate by the flow area.

The results presented in Table 2 are consistent with the amount of local rainfall and the general
design criteria of sewer systems:

· The average annual rainfall at the site is approximately 1 fl/year. Assuming that drainage
area is 2000 by 2000 feet, the total mount of rainfall feeding the storm drain is 4 x 106
ft3/year, which is consistent with the estimated drain flow rate.

__._ · The velocity range of 1.6 to 5.2 ft/s is in good agreement with the 2 to 8 f0s generally
required in the design of storm sewers (Steel and McGhee, page 357, 1979).

· Linsley and Franzini (page 460, 1979) also note that a common leakage rate from water
distribution systems is 50-250 liters/day/em pipeline diameter/kilometer of pipe which is
equivalent to 6-30 _/year/fl diameter/fl length. Based on the parameter values defined in
Table 1, the expected leakage rate should vary between 60,000 and 600,000 _/year which is
again in agreement with the estimates presented in Table 2.

Table 2: Estimated I.,eaka2e Rates and Storm Dyain Flow Rat_s

Range l

Leakage Rate Q_ _/year 40,000 - 170,000
Equation (2) gpm 0.6-2.5

Storm Drain Flow Ram Qs _/year 3,000,000-13,000,000
Equation (8) gpm 50-200

i_

_._n Drain Flow Velocity Vs ft/s 1.6-5.2

Leakage Percentage _ 0.3-4 %
Equation(9)
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computed based on thc combination of input parameters that will produce thc maximum and
minimum value for each term.
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APPENDIX I

EXTRACT, STATION MAP LEGEND
U.S. MARINE COPRS AIR STATION

PUBLIC WORKS DEPARTMENT



32 DC 27q ! 03 30 374A: [-.'5 . FUEL OIL STOR TANK - 1,000 BE
· t'"'-'"R" 374B I I-5 '#ATER PRESS-T/trli_._ IO,O00_OJ

_2 DO _72' I B3- BraWLING ALLEY 375 ;A-7,8!BACAELOR OFFICERS QTRS
4,2 GRC)'JP P_._AF, HUTE !_LC_G. Z_3 I B2 POST OEFICE 375A, A-8 SE.W_t_E LIFT STATION. .
02 Gi;OUP EtlGl_t:' SHOP "74 1 A_ u_o,-.,,.,,,,,, ,c,_, ,_-rc,.,_' 376 iI B'3 FIRE ALARM FdGTRS BLDG -c,,,,_,_,_,,_ _,-_,-,,.,.,-_.-,/ 377 i I-5 . WATER STOR TANK-516;000 GAl
3Z Hr.,NeAR (C_OUP) _.75-_ B2 O0 378' F-3 FIELD LIGHItJG V_.ULT '--
31 GF-OJ, I_'AIN1. $rlOP ' 276 _ A2

31. GCOUF OOPE -_-SPRAY BLCC. 277 / 82. DO 379 G-9 MOTOR TRUd_K SCALE - FO TON, -, _7.l -_ ' _o 380,.-,' GE._._TO.f._oo.31' 5'g¢l_![HO SE, 381 E-S J CRASH CREW SHELTER.' -

SI ,_q'OU_ ELE'_,Tf_.UNICS SHOP:' 279" 1 8?. ,_ DO 382 A-4 i SUBSTATIO,N NO. I (ELECTRIC.)

a iT',t,;TI ,,.,C PHOTO LAB. Z80 I A2. SPE,.,IAL SER'VIC.'F_.SI_,E[.:,UCATIONBLOC 385 ,. F-'9 i '",. ~---'_'2-'_'.._ 90.
FI ISTOREHOUSE 1280_ AZ GARBAGE HOUSE [SECURED) 3B4, J-_ -- : DO 3 DO.
_1 ! O0 2UI I 82 MESSHAL_ (ENLISTED) 385i H-I i :' OO_ 4 OO.-_-

R.ISToREHOUSE -- 2eta I 82 GARBAGE HOUSE 386, E-6 !LUBRICATION BLD(IIIP. W.TRARSt

r. 'Tkr..ll_lq._ t_.__/_lr, A_4T) P.W.DRAWING"0. U.S. MARINE CORPS A/,R STATION /
£1 I STOREHOUSE'- EL TORO, -'CALIFORNI_ , - '

._! :INC.NERAT¢;R [SECURED) PS-1537 PUBLIC WORKS-DEPARTMENT '

32 GNouP OXY';[tl SitOP ....
_i Ll"r ,4AI_I l'ErfA_l'oE TRACED 8Y:,.ZJ'/,_MO N' . _I

;' °° °_"_"'°_' _'_' $ TAT IO N M A PNOT CONSTRUCTED --
:,4 S£_ER_TCR BLP.,_.. CHECKED BY PI_OP. A _E _.._7-//_L.G _ _=_ _'

A§ WELL'IRVINE CO. MCR .,_,', _' I_RANCH .-"_--..

Ad' PU.Vr'HOUSeeoosrERtlR/,NE C0.1 ..__Z__._/_.,.._.,,.,_ .... _._. , 0 ,C,_'.
AE .I DO. DE:gt,'J_ OI/l_'CTOl_ ,_ P_ilLIC WOR_S OFPICEI_ - -

C? 'PU'dF PJT(IR/I_JE '..:,C) ' . .

Fn !P,'._r_'9".'.£' XE:.L _C 2 ._ /._:..f...,_....__. _ '_._-_-' ,ET 1 OF'- t _ NO ,.'"'"-"". '

._8 ;PU_IP_,I_USE-S_'_,NO8¢ DATE. /_' _2" '_"_' ' -' - '-"' ',- _ Y & D DRA_IN_t NO _ .

t



t"O
LE GEN D OF FACI LITI E

- I
LOC, USE NO 'LOG - USE

A A_ O_FIC,'ERS' QUARTERS 156 ', 08 P_ES$'.'RE TANK- ;0,000 GAL
e , A5 OFFICERS' (,,UARTERS 157 REMOVEO INC IN BLOG 3,06

I ; A4 ,_nMt',rA.) 8J TELEPHONE RM 1.58 ; NOT CONSTRUCTEO
Z _ C5 HANGAR (SOON) ' 159 , 09 S_.WAGE OISPOSAL GRCUP

3 c,4 Lt IE M,.,I'I r 159A, 09 CHLGRINE 8LDG

4, C4 L.I_E MA_;r 1598J 09 PUMPHOUSE

.5 C4 HANGAR (SCFN I 159(; 99 CHLORINE CONTACT

6 C4-'5 ADMINISTRATION (- .,lC) ;59D C9 SECONDARY SETTLINg TA.",K

7' C5 HANGAR {SOON) ICDE 09 CLARIC, ESTER

8 C§ LINE MAINT t59F D9 SECONDARY CLARIFIER

9 C,5 LINE M,I'IT :59G 09 SLUOGE DIGESTER
I0 C6 HANGAR (SGON.) :5.°H 09 ,TRICKUNG _LTER ,..

II B6 AGMINIST_/._TION (SQO',I.} 159L 09 PRIMARY SETr_ING TA/'IK
: J- --

12 55 DO 159J 09 TR'CKLING F_LTER
13 84 , DC 159X, 09 STOREHOUSE

14 B3 uO 159L' O'Jt STANDBY PCWER 8LDG

[5 , 85 STOREHOUSE, · 15DM' 09 PUMPSUMP EF_:LUENT

16 B3 --00 .... ' 159N 09 80OSTER PUYPHGUSE EFFLUENT
I? ' 0.,I, STOREH(.USE 1590' 09 PARSHALL FLUME 8, METER 8LOG

;8' REMOJEb 1_9P, 09 GRIT COLLECTCR

19 , 8,5 '.'STOREHOUSE 159(;! Dc) GAS HOLDER
I59R D9 .HEArEXCHANGER

20 85 ; DO lEO REMOVED "
'_'"""21 8.5 GRC _o a'4,'CD.: 5;tOP 161 C('.

· , ,-,,,-( o --,, Uij :..;E 16 `> CL.2. Z B6 ., ,_.".',
163 J5 RE.,D'f SER'/1CE STOR MAG,:.ZINE

?.3 r.35 ' C',) 164 ,/5 'SrCRAGE WAREHOuSE
7.4 86 .;_'LDSTURA,.iF. B-:DG _ 16E ,_6 ['0.

ZS . · 8_ STOAEH)USE 16(: ED, _.C.
26 '' 06. _0 t67 Z! D(.'.

;6_ ,qE NiL YE'>
27 86 PO 169 J6 REA..3( SERVICE SFOR MAG,.ZINE
29 BT ' OO ilo ,;45 0 '_

_9 B7 'D9 171 .- KS- DO.

30 97 ' ,::.LC"" %C'4'41SSA/_Y II'Z K4 OG.
30.A 87 S ,"kE dL.U SE 173 .'F..MOVED

3t 87 iT_.'_EHOUSE 174 E8 I"CO,Ot. OGAL HESERVOIR

32 A7 .'_,',CI'!ELOR OFFICER'S' _'FR.c; 75 0,3 O0
33 47 90 176 86 ,. :c-_ Sl'._._O- _'.4NK 2_,U',- GAL.

34 A7 DO I/'7 86 OG 50,000 GAL

35 AT DO '78 D_ O0 50, OO O GAL

36 A7 O.'_ 179 36 DO 25,COC GAL

37' 3Ua',/_ ."ED .lBO ,36 .'.,O.;AS ."T_H,.._,iE T,.-, .'.,. kS,C(,,O G=L
38 I A7 3FF,SERS' H-'""' .CLOSED} 1:3t 3" CC 50,0,00 GAL

39 I A7 )FFICERS' Ct. U6 ;;]2. 3_; OO 50, GOO GALI

qO; AG ;JA,;ItE'..LR 9FF;C.=.R$ ' "'JraS 185 _- DO 25,000 GAL

'°,'l , A(_ gO i8_ 7-.j/ AVj,:.S _Tr,,...:G c TAN.: 25,OO"_ Gz-L.

°° .,, oo ,o.ooo
4, ,.,,:. oo- ,o,ooo
,,.,. oo oo._ ,o.ooo
45 ' A6 DO _a8 j _ OO 2.5,000 GAL



1' 44 A6 O0 laT -3? O0 50,000 GAL

1 45 , A6 DO '88 3_ , O0 25,000 GAL

46 ' B6 '"RI, U_NG ahCG( c ERICAL SCH.) 'd) PJ OD 50,OOO GAL
4,7 i 86 I'$RU'_P (:C;'"E 't _i.:I;AY 8LOG. I _' L:$ OD §O, OOO GAL

48 i 86 1.3RfJUP :,:.;.Il. i IU_ 1;I 33 OO 25,000 GAL
49 ; 85 HA%G,,,R (,.;AGUP] I.)! d3 .,.,ETF._i:_S'fO,4';e_TA".V, Z5,rL._,}JAL.

50 I 85 ;:iFCREHO'JfiE )93 J3 00 50,000 GAL

51 t B5 ; 2,RuU_ L:' CC. % uRF. SHOP ;9' 3.5 DO 50,OOO (_AL
52 I 85 i 't. jU' LN'._i;I_ SHOP I--: .;3 OO 25,000 GAL

53 '. 05 J %,_uJ= F,,_Ag, I'_UTE BLDC. l_ --_2 00 25,000 $AL
a I

54 :_ B4 :T;T.C N 0HJG a97 _2 OO 50, OOO GAL
55 '-- H.£1'aOVED J'J -'] EZ DO 50, OOO GAL

56 B4 'HA'iNCh,'SLOG (NAMT) _y9 , _2 OO 25,000 GAL....
57 '84 .";W1MMING POOL '2,;' EJ AVGAS ._TF_',_4G8. T-.,_-.;K-'_-,.5.+f.,t.'r,:-.., ..

58 A4 ')ARR '_,C¼S A Al) 4..._,"'.,. E3 00 50,000 GAL

59 A4 _.D;'I."':::';TR-TIGri (MRI-5) '.62 E3 00 50,000 GAL
60 ,44 ' C' (;I_',"Y RELIEF) 20.3 "El , 00 25,OOO GAL

61 44, c'L ,,,A D _ U J S E , ":3 _, H2 =JET cUE_ ..STOR.AGh.'T_,;K 50,CC r' G,..L,

62. A4 _.,SMINISTRAT,r_N LSECURITY) .)_,25 H3-i. 00 2,.5,000 GAL

6:3 A4 FAM:L.Y 91SPENS,'tRY "':-3 HZ CO 50,000 GAL
',6¢ A4 '.,TAT;ON HOSPITAL )C7' HZ 00 _O,O00 GAL

64A A4 :E.OILE_ HO.GEE - 20;3 H2 DO 5-0,000 GAL

648 A4 ;CARBAG6 HOUS._ 20'J H_ 00 ?.5,000 GAL

65 A_ iAC,',41NI_FRAT_OH (AIR FMF PAC.) £10 H2 00 25,OOO GAL

66 A3 ;..;_4.(_f...t!_F_.D/_i_SlrlO ) 4:l H2 DO 50,OOO GAL

A3.t E NI_ISTED UEN'S CLUB 213 H2 _ DO 25,OOO GAL

A3 i(;ARBAGE HOUSE _ 214 H2 --- OO.. Z5, OO9 GAL
,r-,3 !E_RR.ACKS (ENLISTED) ZI5 H2 0O .50 OOO GAL

A3 I 00 216 El FUEL OIL TANK 50,000 GAL
A3 i OD Zl7 El" :DO 25,0OO GAL

A,%' 90 _.t8 Et OD 25,000 GAL!

A3 I 90' 219 B3 - OG 50, OOO GA[
A5 , O0 ::20 B5 00. 25,COO GAL

A21.3 tT.,.,.i,,4 , ,c bLOG. (BASIC) ,_.2i 93 OIESEL F'..'E- STOa. T,c..i.', ';5,Qr.,(.., ;;-_

A2-Ji .AZ-qNE EXUHANG_ 2:22 AP- ELE'I ,';AT£R TANK.2OO,':,'OO GAL
A5 !6_R:3_GE HOUSE :,o', ,,,_ cr,,lro',,' c,_l,c=

76 - jREVIC"/ED(:NC IN BLOG 75) 124 BT _OM'.N _FRAFION(_'rA.L,'RD. -)
T7 A2'IBA_RAC_5 (ENLISTED) 2?.5 i BT ORCF:A:"_O: ,¥A?_TENANCE BLdg.

78 A!'iBARRACKS(ENLISTEO) 226 i B7 STORAGE

)'9 AZ I CO _ 7 I _[ TRAI.'iItO 8LD,_.(0F'CJ
80 A_ 2(., 2'Z8 _-A3 : AIDN.(F-;EEI'ILISFING OFF cA,.49)

'8t 4"2 I ;," "29_ : F2 I L;.'" .'.tr, fF IA_CE

e2 A£! 0o 23c i FZ I sru naE
-83 ..Ae ,+_._ Z31 I F2 J OO

83A A2 STORAGE 232 t F2 LINE'4A_NFENANCE ,84 AZ SFAFF NC;O CLUB 235 F2 IISTORAGF

84A :12 GIRBAGE HOUSE 2_4 j "j
R EMO',IEO

85 A2 SPECIALSERVICES J235!G_R._GE
236 I , "C'



A2i ,,-_2 _RBAGE .HOUSE 2)4 -f REMOVED

85 I AZ SPECIAL SERVICES GARAGE 235 I
86 i A2 OO 236 j :'C'
87 i KZ-R GL LF COURSE CLUB HCLJSE ,37 I OO

, I :'m,_ _,sE_'_ 88 _ . R.=.MOVED-(INC 1N 8LDG 91) 2.38 _5 ,

.. 8_J ' REMOVED-(INC IN 8LOG 96) 239 .-_ iH r)',I,).'A HUT]
90 E8 L_,EOAq- $,4_:rf_'_. )- -__.. ---- 240 86 iSTg._EHOUSE
91 08 Ct,:UNOS BLOC 241 %_6. 17_'%1.[ . ..:[ .._dpl) _ c_[( , :_GE

92 Al AL,_4. {SFE.'.,I_L _E_,',C, _''', "242, 87 isl'( _._ ' ' "-iF
9.1 REMCVEO 243 B7 _u':' ;! ' ' _- '. ,:t; ',;'0',' )

94 A; GYMNASIUM 244 C! '-IA,'lG _,:l( _(.)[:,'LJ

95 RF.MOVEO 24.5 87' ...,'_u..:._E' ", .;;IC5 3..'A;4-.'RA _HG
96 ._9 HEA'/'¢ DUTY Srh}P (r'¥;. TRxXlC.) 246 87 ,,¥_,_:;ii'. 'E_;: ..... _.- -r_ ,"_',lr_
97' E8 STCREHOUS'E 247 A7 aACHE:.CR O --'.'-';(" ,: '.qS

98 83 FIRE: :_T.%TION NO. I 246 AT. I O0
99 _3 r.'teE MAINT£NANCE 249 AZ . ?,0

· IOO C4 00 250 AZ 5u

101 C5 LI.'_MAINTENANCE 251 _ A7 iOFF;CERS' :_,--.'_(OPCi,:)
102 C5 Ob 251Ai A6 ,GARBAGE H(.'USF

102A; C.c O0 -- 252 . :REMOVED

IO3 _ 86 CO 255 ' A6 {_4A_RIEO OFF)r:-:RC'QTRS

.IOA'I'--A§..3TORAG_ r3L',JG. ( r. W. ) 254 I _6 i hO
IO5 ' Gl f_"'4 NIST s&llON (3,_0 .Ip _ 255 ' AG BACHELOR Cc:';CERS ' QFRS

IO6 i EZ HANGAR (SOON.) 256 B5 TRAINI;1G .BLjF; { A r,. J)
I07 F °_ "LI_.iE MA_'.TI_.'L._*NCE 257 84 AD,MINiSTRAT:..},'_ (LEGAL)

""--'" 108 F_' O0 ' 258 A4 HOSTESS HOUSE

1091 _ i HANGAR (SQON.) 259 A/I, BARRACk:.'. {-J"L;STEC_

IIO I G2. I O0 26' A'841 D(
III GZ !JA.A.G..'4. 5UIL_IN3 26f ' Re--MOVED
112 O,' L_,_r _A:_ rE ._ S, lC_ 252 ' A4 MESSHALL (E,NL:';TED)

113 GZ ' HANGAR ($QDN.) "('2Al A4 CA.gAGE HC)'.'SE
114 g,r. AC;.AtNiSI'R,,F_ON ',S_jOrl) 263 J ,,AS MESSHALL [E,NLISTE3,

ll5 G,a"_ DC 265A, A.._ ,":AR _ AG _ HO'JSE

G F?- _l DO Z64 : 83 d JBBY -_CPt_P_CER / )
264A 1 83 . , ti': .Lx. '--, :_,5SFO'-,ASE

? E-F2' PO .....
8 E, i'ST'DREHCUSE ;.65 ' A3 BARRACKS (ENLISTE0)85 00
9 Ft i DO

1,22_ ' .F2 J' DO 26! A3 DO
1:2 O0 Z68 B5 06

12_, J 62 DO ...... Z69 _5 O0
1211 J (32 J DC 270 _3 DO
124 c_Z, DO THEATRE

125' G2 j DO 272 B3'_ B."?WLING ALLEY
126 GZ J G;n'JP P-_._A3, HUTI_ BLC_. 2]3 82 POSTOE, FICE
,27 CZ' GF OUP E,JGImY SHOP ::74 A_ UARRACKS (ENLISTEDi

I

8_ O0

1_9 Gl ' GFOJ_ MAINT. SHOP 2,6 j 12 oo
'_-_ 130 GI]G COUF UOPE _ SPRAY _LcC. 277 I B2. DO

_. I ........ ¢Tll I A_ _



ize GZ I Hi. NeAR (C',U'P_ -"7.',-1ezl oD

130 Ol_[ Gg'OOI; OOPE .'A jPRAY aL.CC. 27Z I 8Z J. DO
,3t m' Is"o.eHo.,s_ ' .7. [ ._ I OD

Gl _GROUI,' CL.CCT_;,;NICS SHOP" 279" I 'B2 t DO

"_" 133132 _l _TA;TI';,L PHOTO LAB. 280j A2 ISPE_AL SEI:_ICr_S_E£UGATION BLOC

134 Ft ISTOREHOUSE 280_ A2 ;GARSAGEHOUgE (SECURELY)
_3s FI! DO 2ur Iez ,MESSHAL_CENU_TEO) '

io'_ - F_ ISTC,REHOU_ 2U!_ 82 GARBAGEHOUSE _,:t o?.13e ,,: :.-',_.,,,,'4..e.._..,,_-T_ ,.w.o,Aw,~o ~o. U.S. MARl
-_3e ' 'El ISTC,RE.oUSE'- P$-153T

140 Gl :INC.N_RATr,R (SECURED) - PUBLI
140/_ G_ I _r) DO

141 62 ILI,'IE !,4AIrlrFr*Al'Clr 0RAWN 8¥:./.,,f'ld,,f,4/O,V , ,_,_P_'/

142 G2 GNOUP C xY;rtl ._'iOP TRACED BY:_.,.f'/.l,/A,40/l/
143 'Gl' LI"F' -4AI:I rErt,,,t'.e

z44 E2 O0 DESIGNED BY -_, _, Sa45 NOl'¢O~ST.UCTE_
146 A4 $E,£R**TCR BLF.,. ' C_._HECI<EDiV .._4.'--__.,, ,,Z?_Op.
147 EZ )_,',V.PHOUSE BOOSTER SUBMITTED _(_,/7/.:,_

14_. BZ !WATZR PRESSURE TANI<-IO,COU GAL " ' ' _/_//_
149 AA§ 'WELL-IRVINE CO. MGR g _ 5 _RA.NCH

' - _.Z"....,.//..._z'*'-'° _ o ,z ·
i 15 ,_A5 DO _S_o_ d_cro_ I __OeL_c _o

I '!! t A._ .ST"'RA,'E ( r. ,,I.;
"_"' '1" 3 C7 _tZ'MInPiT(Iq/,?JE '.;C) sATISFACTORY TO _ .'· o . .-

- . . ';

I'. · EFI P_'MPHr"_LiE- _E:.L NC 2 ' ---- '
4

.- DATE .... _' '-'



1S
I

NO LOC, 0SE --'
I

262 A2 '_ARRACKS (ENLISTS3) '
283 ' Al _ OO
;?84 Al 'MAR,qlED FNLIS,_O MEN'S _TRS
285 8_- ,";.Sl'l_Y SHOP _ STORAGE
285A 82, EI,')IL£R MOUSE
_H58 8_ GAr{ qAG_ HnlJC_E
2U6 9Z ! C_LECT_O_.IC5 SHOP · $TOR.
·_7-', _'e':'' "$roR[._,,u$[
288 C2 ,.,_.,,;t'I":TNA'"'..,N (',,_. l.)

281_ (,._ HANGAR ($QDN.)

290 ;I ,"_._':3-,L::,r,R..,,e ".u_
291 F I ;SFOREHCIISE
29 ;) ;Z 'ADMINISTRATICN [GROUP)

29..3 Gl :WATER RESERVOIR 1,000,000 (;AL
?.9_ H5 A L'h'.'N; .q T R A T_CN ,' GROUi3)

294A H5 GEN[R)_T _..4 D''. .' f.'- U.

21.,5 F-G? . H_:JGA_( _,-_ _,_2_ _AC)'JRO ':AW )

_9(:; C,8 ;hA :CAr_ ,'I,'dSG-37)

_97 F8 ; HA'4";AR (M,tSG-37-TRANS2:5_-35:_)
i

Z98 E9 M..,IN'E $)tOP 8_AOM.(RW. TRANSP.)

?99 E9 IpArNT a 5PRAY SHOP (oW T.,iANS]

300 03 ':CARPENTER SHOPGm'HI

' [PAINT c_Ht'_p ' pW _ _ __ _.-,,
.'OZ D0 '*

503_:I_'ATERIAL CONTi_OL (P!,'i'I

3C4 ;! 08..'.i"ADMINtSTF_ATION.(IRD ) !

3oD1 Es'-'_!s_'_-e ........ _-

_,_:e L- .... '_.. ,__vFD . .

3CT O_'D C;T_rl'; _ LAUNDRY

507A 09 LAL/NORY 801LER PLANT

308 (3I °U_HOUSE BOO'STER

; 309 F9 AS MINISTRAT'ON BLOC;
i 3:O G8 S F,." N E H,}U SE

3:' r ;9 FIRE STATION NU. 2,

3_2 ) F9 STAT!O,i PHOTO LAB.

31_ I F9 GENERAL'wAREHO'.JSE
314 [ G9 HEATIN('t PLANT

315 I c;8 CNOUP ._ACHINE SHOP

316 ; G_ _COMPRE'S.5-i3R 9LOG
31; , _..940 _WAR_-.HOUSE'

3_a ;£-¢'9-_0 3,:
519 FS'lO_ [:O

_'"_ _'32'0 E9 i PA{NT _ CHEMICALS STCHEHOL'SE

32: E_Cjl:l,.'.'¢ ?.J,-_LYAC/'4.'aRECEtVING
J?2 E9 !CIVILIAN CAFETERIA :-

,525 O"ES" UNLOAOING PLATFORM -

_,324 G9 STORAGE(SECURED TEST CE'LLS)



: _325 Gg !HAZARDOUS MATERIALS BLDG.

i %326 G8-9 i STC,A,',GE (SECURED TEST CELLS)
.327 @4 RARRACKS (ENLJSTE3;W_k-_ .

'. 629 B4 _C MINISTR_.FIUN ( wI_IG)--'_ '

329 A4 STU_/.,GE
330 08 GROUNDS 8LDG{P'4)

'x-'C/I

!_,,33: 08 PUMP PIT(WELL NO. 5-SUR_/EYEO]
'.' 352 E8 PUMPHOUSE WELL N0 6

353 F9 i ADMINISTRATION (GROUP} ' -
334 F2 , DO (SQPN.)

335 DB- -_PU_-_iO_i.5_--,. _ .__
! 555A 08 WAFER PRESS T,_('_-_--_3,-L'qJO-GAt...._

336 _9 SENTRY HOUSE

33BA G9 ENGINE TEST STAND 'K'

33RB G9 . DC. ._
33_C G9 ._C. " ·
339 G1 SE_RF Hc'_l._E

34OA 09. SLUOGE SUMP IN0 WASTE'PLANT

3408 ' 09 SETTLING 8AS!N INO WASTE PLAN_
34O( O9 OD

340 D9 CHEMICAL STOR INO WASTE PLANT
341 Gl :PUMPHOUSE -NAMAR 80OSTERL*-.._

34; _ Gl _ATER PRESSURE TANK 10,O_3 G,tL:-
343 H4 _ T 0._?._G'_E----._. [ "-'_"
3_- -'" --_tq: EsT/'-.-r-,/,r__:_--_.<_'EEow_-,=dm_
345 EFGI MAfiRIED ENLISTED MEN'S QTRS

_'"'" 346 A5'6 MARRIED OFFICERS' OTRS ..

'_'$47, ' A3 SERVICE STA"MAR EXCHANGE

348 08 GREENHOUSE ._
349 H-f ROTATING LIGHT BEACON-

35OA ;Z6 ' EFFLUENT TANK 4EO,OOO=GAL;- .___ .
3508 _ ._ OO ' ._

35OC _6_ PUMPHOUSE-EFFLUENTB7 .tJAVY THRIFT SHOP _._:
_52 _- !LINE MAINTENANCE

553 HZ LINE' M Al N TE '_.3,'4CE /'

354 X4 SKEET RANGE

355 F9 rR._'Js 9, =..;,jlp CFr -NAYY--SUPP-_
356 .... .'_ F'ISTLL RA.'IG--_.

557 G9 GARBAGE HO'ISE
35R _,-;P. M',ID P.J'APHOUSE . .
.558A A-lO WAFE_ r'RESS rANK - 70q GAt.
3:9 F-9 PREsER%A.T,ON-au_G ';
_6o G-%]'9 .... ' ,_-_ obs_'''-'-''_L'_-.'
361A 1_102 MAGAZINE, HIGH EXPLOSIVE

'361B L-ID _- _ _ O<:'.

._61C L-_O3J Oc..'_, ' '
36i0 1:1041MAGaZiNE-FUSE'& 0ETONATOR
561 E _-!04{ DO.

_"'[.tstF :a-_O_.j_acazlnE-S_OKS 0rum STOR_(;_.
J361o ,_J'IOG_,MAGAZI,IE'H(GH EXPLOSTVE
.t6_N g-_o_J 00. . .,,4._..

I
361'1 I.-IO'51 00.



361J 1(-I04 _AGAZINE'SML. ARMS & PYRO.
361 K I.-104 00.

362A J-rOt JET FUEL r.'_4 -T3_8_G ~-
562B J-lO( 00.

-_. 562C (-lO} 00. ,

36ZC _'(0 I; 00.
36Z E J_tOZ DO. *

5_2F hK-[CI F,.__ F;,_M (FFICE f.

36ZG[J-:OI C_]T'A_.;JAI'"D I_Je_g._$TOR TAt_'K'j
36Z'H J-10_ DO.

36Z[ J-lOl FUEL FARM OFFICE
362J K-.O! P:PELIHE MAN',FOLD STATION

365 H!-2 METERING STATION .:
363A !_-g- TANI<--ff_LJC_' L,'O-A'_'_-G'--_s'rANO
3638 H'-2. 0C. .:

365C r_-Z DC. :

363D H-2 DC. _ .
363E H.-2 20.

3fa3F H-2 00.
363G H-2 CO.
365H H-2 DO, ' ·

364 tA-_B_ _E_3HA'.L .. _ -.
565 _ ._ARRACKS (E?ILISTEO)
366 :AA-2- 3 00.

I

367 AA 2-3 PO.
368 O-9 ADHINISTR_T,CN ,',PW;

',.-.... 369 O,E-8 WA_EHUUqE -
370 D-8 METAL TRAOE$ SHOP
371 [-:5 HA_NGAR (GHOUP)
372. F-3 OPER BLDG _ G(/NT TOWER -

'_73 AA-2 ELEV WATER TANK- 300,000 G/M.
574 [-_5 LITtLI TY BLOC

374A' ]:-5 FUEL OIL STOR TANK - 1,000 BBi-
374BI ]:- § ',_tATER PRESS .TA_"_ IO, O00_GAP-

375 ',A-?,8 BACr{ELGR OFFICERS' QTRS
375A A-8 $E}_G£ LIFT 'ST_TIOI_ .
376 0-3 FIRE ALARM ,HDGTR5 BLDG

.)77 [-_ WATER STOR TANK-516,'"000 GAL
378 F-3 FIELD LIGHIHO Vt-LILT __
579 G-9 MOTOR TRUi_K 9C.ALE~ .fO TON
380 H-.l" GENERATOR BLDG.

381 E-5 i CRASH CREW SHELTER,' -
38Z A-4 ' SUBSTATION NO. I (ELECTRIC.,}

383 .. ..__ 9o.
31_4! J-6 ' ' 'DO. 3 DO.
38B' H-! ' ; DO. 4 D0.-_-
386 E-lB : LUBRICJi_'ION BLDO'IP.W. TRAI(ISP.)

CORPS STATION /
EL TORO, CAUFORNLA . ir

; WORKS DEPARTMENT '



! i · m i i --

I- ; - ,_3c _!, Cc c ,X-3 1, ,-._.
i

.- _, -- . . .

._6_,'.":;.o _ ;.;FCF,_ tASS :)-:. 5¢.t ·
388 F-B,_)'_x_ u;,II'ITErlAI'_CE SHOP . 14 33A:; C-) I LOW FREQUENCY ; OMER

389 J-¢ jL(y_I,J,) p,.;,FFCRM 434 18-3 BASKET BALL C ' °T
i

435 i E-7

3901K-4 ]k.,,JM,%I:ITENANCEj_ _HOP CRASH CREW FA'ILIT¥
391 -I .Ct S:NC o..1TFCRU 436 I L-2 TURBO JET ENGINE TEST ST4N._

t ' ':' 5h:';., 437 ,- _v ,N'.,E=o¥ ~CJ c %35-_Y'Z _,.0 ',,..,' °-' 4.,· t w, d

39:), 6-4 RECREAF ( N FJLDG (_M) 4 38 O-!OO( NAMAR HOUSING
439 AA-4 _ STATION HOSPITAL

$g4eK-IOI RAOIQ RECEIVER BLOG
5!PliA',K-IOI GENERATOR 8LOG i
,t948 K-IOI RADIO HIGH FREQ ANTEHNA I
594C K-ZOI _-' DO.

394B K-:0 _. 00. I
394[.K-I01 RA31C LOW FREO ANTEN,_I,%

I

394F1 K-;Cl DO.

39S I ':,CT._S$1,3:;kD

_95A Y)'-:. HIGH 3PEEC F"ELiNG STAT'6rl
3cj58: F-3 DO.

3_C I 0-3 DO.
:SgBO1 0-3 DO.

_96 , H-2 CONTAMINATEDFUEL LOADINGRACK
·JT' , F-3 i.itl6H SPEEDFUEL PUMPHSE. 8_OFFICE

:38 1 F-3 HIGHSPEEDFUELINGDAY TANK
99 I E-4 VOR FACILITIES

I

O0 r' E-5 TACAet FACILITY
401 I F.I_;I $TAi)LE$ TACK ROOM
402' '_'l . TOILEr

4051 ti t! 3UHK HOL';_E

._,')41 H'5 TR;_.45MIl'TER BLDG.
4 tLS__--.J'¢ AS._E_BLY DLCG.(SW)
40G m," I'R AIr;IN G bt :;O. (S,_)

4071-" - GUA',D ltOUSa (5"4)

408 I _ ' ' ' m 'f 0'_ E R ( j '_ ) )

40'J " Il TOWER (SVl)
41 0' 2,L_B-IEILSE _J&i.L FIE_LOS
41 _ A.._C TE;,r),S COU.'IFS

I

412 t_-I V(JLL_K'_YrD._,L COURTS

~

'3 AA-I HANr', _ALL C,')'JRTS

H-§ GENERATOR BLDG.(TRANSMIT
.. _.-£o0WA.,.EUOUSE,

14_ u-¢ SHORT_._.a[_rcc



1416-b!'," 'RAT':C ".KTENNA TOWER
1417 iF-3 GENERATOR BLOG.(RATCC) j

1-418 I O-a. PRECISION RATCC _ I
_19 ;C* 4 SALU.TIN'G-_J_TTERIES '!

_.._,20 :_'S STATION FL AG PO'Eli .... I1421 :A 6 'iTENNIS. COURTS " i'
1422 !A-3 I " " ' '

,4 fz':"_e4 _ --" ,

, r_ i

425 JL-3-4_TRASH 8URNItJG PIT 1

4Z614 }TENNIS _HANDB,_,'LL COURTS

'17 L,, ·· 8 .

Z - ' " i

2 f '_t. ii -- !I._,l_- ITEHNIS COURTS

I.s_O/A-i _ " I ' "--X .I
!.431 [L-I _JOBSTRUCTION LIGHT -- , ,
[432|8-1, : IFOOTaALL FIELD _ TRACK - \ I

1_'_'_' _'"' ' · , i,

; t

_,o:25-oo ' - - ' _ '
_. :.,. .[ /

-.X

O0 '_ ,..'

),. ./
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BUILDING GUIDE
MCAS, EL TORO
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:< '7.:' i.-. TO_-:O _,",; '.'ti ; GL;II)K

b.l,DI. =' 'i:pil. [j._i:-_'..'_.:ii .;(.,_; "Et;ANT : .'..'_..',::; ct'-..' .;;:'i

i P?. 'e]ephone E>'change SEa/G-6 '1:140 EB;.;D 327.

1 P': /:dmJn(A&R,Compt,G-l,Insp) Station {i',,10 EBi=O ':.'6. ' !
1 P3 Squadron Headquarters }{&HS 61010 EBFO 908.; ::!

2 05 Hangar Bay (SAR) SOMS 21105 EBVO 6740 :'!

2 05 Crew/Equipment Space SOMS 21106 EBVO 3630 ._:!

3 P5 Material/IMkL SO_.:S 21106 EBVO 1560 :':!.'
4 P5 Search and Rescue (SAR) SOMS 14120 EBNO 1560 ,_.!

5 P5 Auto Organizational Shop MWCS-38 21451 EBBO 10370 Si.'

6 P5 Provost Marshal/Secur. Hdqrts Sta/PMO 73020 EBLO 9226 :;!'

7 Q5 Storage Out of Stores MWHS-3 44112 EBDO 10370 SF

8 Q5 Storage Out of Stores MTACS-38 44112 EBDO 1560 SF

9 Q5 Storage Out of Stores MTACS-38 44112 EBDO 1560 SF

10 R5 Aero Club Hangar _BqR/Rec 74075 EBLO 10370 SF

11 R4 Squadron Headquarters MTACS-38 61072 EBFO 3960 SF

12 Q4 Group Headquarters MWHS-3 61072 EBFO 3960 SF

13 P4 Group Headquarters _5_CS-38 61072 EBFO 3960 SF

14 04 Squadron Headquarters bfWCS-38 61072 EBFO 3960 SF

15 04 Elec/Comm Maint Shop _54CS-38 21710 EBBO 3120 SF

15 04 Radio Supply _5qCS-38 44112 EBDO 3120 SF

16 04 'Storage out of Stores MWCS-38 44112 .EBDO 6240 SF

17 P4 Elec/Comm Maint Shop MWCS-38 21710 EBBO 6240 SF

19 Q4 Squadron HQs MWHS-3 61072 EBFO 6240 SI:

20 Q4 Maintenance/Storage 13th Dental 21871 EBBO 1560 SF

20 Q4 Storage out of Stores _SqHS-3 44112 EBDO 4680 SF

_lf 21 Q4 General Storage Shed _5qCS-38 44135 EBDO 640 SF22 R4 Elec/Comm Naint Shop NTACS-38 21710 EBBO 6240 SF

.23.R4 Storage out of Stores MTACS-38 44112 EBDD 6240 SF
25 R4 Construction Shop MWSS-373 21820 EBDO 6240 SF

26 R4 Communication Shop _,5,;SS-373 21820 EBBO 6240 SF

27 R4 Food Services Storage PSqSS-373 21820 EBFO 4160 SF

27 R4 PMO Storage PMO 73020 EBFO 2080 SF
28 S4 Food Services NWSS-373 21820 EBBO 4160 ,,c'F

29 S4 Storage 3rd MAW G-2 17177 EBAO 480 SF
29 E4 _;IS Field Office NIS 61010 EBFO 5760 f;i"

_,1 -: Unilities Shop/TAFDS MWSS-373 21820 EBBO 6240 er

32 S3 BOQ, %';-1/0-../ Sta/G-4 72411 EBKO 20 ]';;
33 c_ _ , ,..,o BOQ, %';1/0-2 Transients Sta/G-4 72411 EBKO 20 _':;
34 S3 BOQ, W-l/O-2 Sta/G-4 72411 EBKO 20 !";;
35 S3 BOQ, V-l/0-2 Transients Sta/G-4 72411 EBKO 20 };;

38 S3 Young Marines/Boy Scouts/CA- TM S_a/G-4 61010 EBFO 9290 :_!"
38 S3 Huseum Storage Sta/G-4 76010 ECNO 100 S?

c,_- /G-4 ".,_0!0 EBFO 228 r: ":46 Ii4 P.eoroduction ..,_a .....

47 R4 Constr/Wt. Handlg Equip Sho-. Vacant ;';iS20 EBBO 2980 ...

4,.:R4 FZIU Headquarters ..'.:WHS-3 61072 EBFO 5143 :'!'
, -.-.112 EBDO 12000 ::v49 Q-. Storage out of Stores NWSS-373 · -

49 Q4 Suuadron Headouarters NWSS-373 ,_i072 EBFO 50SU ::

49 Q:' ':cademic Ins_--uction '.:%¢SS-373 £.i072 EBFO 49'7_-;

5'3 _' :.'::',c_.emicIr..-'truction Vacant 77_!0 EBT:O 33.2 "

50 Q-; f;quadron Headquarters Vacant 'i07! EBFO 312:'J :

51 Q4 Auto Organizational Shop Vacant 21451 EBBO 6240 :.'.7

52 Q4 Storage out of Stores _.BqHS-3 44112 EBDO 4224 SF
53 Q4 Ground Safety Env/Gr Safety 61010 EBFO 40'-:6 'i'
54 P4 Lnw Center SJA .:ilo:-;0 EBFO 1137,5 ;'



"'":'....:.. t':C?..S EL TORO _"'['I.::it;% GUIDi: :

_11_ r '.,:; " C.R'i [, DESCRI '"r " Ir-,,AL I . ..; .... "A

,,. PI_Ol, _................

.,_6 P4 Ground Safety Env/Safety '7.'-0:2-;;:0 i',',_...!.
r:? -

56 P4 Squadron Headquarters k,',CS-38 :_('72 EBFO 31c,,',:!

56 P4 TA_-COffice FTACS-38 61072 EBFO 6,,40:'!
57 P4 Bathhouse Training 74089 EBLO 9310 f:!

58 P3 Admin(TBO), Billeting G-4 Station 61010 EBFO 1500 :'!

58 P3 JRC/TMO/SATO/Supply/TBO Sta/G-4 61010 EBFO 19785 ._:i

58 P3 Family Hsg Serv office Installation 71000 EBFO 1935 S.;

59 P3 Admin Office JPAO 61010 EBFO 5696 ::i

60 P3 Reserve Support Unit RSU 61010 EBFO 5376 ::!

65 Q3 Station Headquarters Sta/G-4/Compt 61010 EBFO 16320 S!

66 03 Disbursing Office Compt 61010 EBFO 12418 Si

75 N3 Fire Headquarters Security 61010 EBFO 3053 SF

75 N3 Ticket Sales Office HWR-Rec 74009 EBLO 3382 S?

75 N3 Nearly New Shop Station 74034 EBLO 8885 SF
75 N3 Phone Center Vacant 74082 EBLO 1363 SF

75 N3 Indoor Playing Court _BqR-Rec 74084 EBLO 1656 SF
75 N3 Admin Office _5_R-HQ 74084 EBFO 25361 SF

77 N3 Admin (_[WR) HWR-Support 61010 EBFO 10941 SF

77 N3 Exchange Plaint Shop 5[WR-Retail 74016 EBLO 3300 SF
,77.N3. Exchange Warehouse' Vacant '. 74085 EBLO 4710 SF

83 N3 Religious Ministry Facilities Chaplain 73083 EBLO 6240 SF

83 N3 Red Cross/Navy Relief Sta/G-1 74012 EBLO 5940 SF

94 M3 Gymnasium _-5_R-Rec 74043 EBLO 23123 SE

96 U7 Transportation office Sta/G-4 61010 EBFO 4128 SF
98 04 Fire Station _1 Station 73010 EBLO 6732 SF

99 04 Flight Line Storage SOMS 21115 EBVO 79 SF
105 M9 Dental Clinic 13th Dental 54010 EBEO 330 SF

105 M9 Group Headquarters _L_.LS-11 61072 EBFO ].1528 SF

114 N9 Maint Hangar OH Space H_,_-166 21105 EBVO 12800 SF

114 N9 Maint Hangar O1 Space HMH-166 21106 EBVO '7291 Si'

114 N9 Maint Hangar 02 Space H_,_,_-166 21107 EBVO 5141 S!

115 N9 Maint Hangar OH Space HMM-161 21105 EBVO 12830 Si'

115 N9 Maint Hangar O1 Space H_hX_-161 21106 EBVO 7454 -::_

115 N9 Maint Hangar 02 Space H_f-161 , 21107 EBVO 5130 f:."

118 H7 Maint Hangar O1 Space H_4-364 21106 EBVO 5100 SF

118 M7 Haint Hangar 02 Space HPh_I-364 21107 EBVO 1140 S!-

119 MS Haint Hangar 02 Space H_,_{-364 21106 EBVO 5260 $['
119 MS Haint Hangar O1 Space H_ff-364 21107 EBVO 980 Si.

120 _:8 Haint Hangar O1 Space Hr._[-163 21106 EBVO 5928 SF
120 MS Haint Hangar 02 Space H_._-163 21107 EBVO 312 S}

121 N8 Maint Hangar O1 Space H_,haf-163 21106 EBVO 2000 S!

1.21 NS Fire Station #3 Sta/G-1 73010 EBLO 4240 :'_

122 Il9 Haint Hangar 01 Space H_[-161 21106 EBVO 5340 S:

122 N9 Haint Hangar 02 Space H_,_-161 21107 EBVO 900 f;:

123 N9 Haint Hangar O1 Space H_.L_[-161 21106 EBVO 1190 ._:'

123 N9 Haint Hangar 02 Space HHM-161 21107 EBVO 5056, F:

124 N9 Haint Hangar O1 Space H,.'.IH-166 21106 EBVO 58<.('
1124 149 Snack Bar P14 Vacant ','4005 EBLO 400 :'

J25 N9 Haint Hangar O1 Space HHH-166 21106 EBVO 4224 Si

126 N9 Haint Hangar 02 Space H_[-166 21109 EBVO 4224 SF

127 N9 Tire Storage Paint HALS-ii 44112 EBDO 4026 Sf'*
129 H9 Aviation Armament HALS-ii 21154 EBVO 3900 SI'

130 M9 Aviation Paint Area HALS-ii 21106 EBVO 2906 S'



MC?:S EL TORO D...; ..'.....GUIDE O4/"'

_)G _ GR]:[_ DESCRIPTIO!; .......'....

iE,._,T C;..'[,f,',:_CAC SI ,.:

_3%. M9 Storage "' " MALS-11 44112 EBDO 6240 SF:

132 M9 Aviation-A_m%Wt'-Shop ............._LS-11 ...211%4_EBVO ....6240 SF
133 M9 --_6h_ing Storage Vacant 71477 EBBO 3390 SF

'13,% M8 Hangar Maint Admin Ht._-163 21107 EBVO 6240 SI.'

135 M8 EM Mess Vacant/G-4 72210 EBHO 6240 SF

136 M8 NBC Storage 5_G-11 44112 EBDO 6240 SF

137 M8 Academic Instruction MATCS-38(DETB) 17110 EBAO 3120 SF

137 M8 Storage MAG-11 44112 EBDO 3120 SF

138 M7 Electronics Maint Div Sta/G-6 21710 EBBO 6240 SF

139 M7 3rd _W Embark _._HS-3 44112 EBDO 6240 SF

142 N9 Hazardous/Flam Storage MALS-11 44130 EBDO 640 SF

146 P3 Standby Generator Bldg Installation 81159 EAAO 360 SF

147 N4 Post office Boxes Bldg CSSD-14 73085 EBLO 829 SF

%52 Q_ Grnds'Equip. Shed Installation 21920 EBBO 112 SF
i5g"T6_ Grnds'Equip'Shed Installation 21920 EBBO 260 SF

156 T6 Storage Tank/Potable Water Installation 84140 EAQO 10000 GA

163.Q12 Inert Storehouse Vacant 42132 EBDO 1250 SF

164 Q12 Inert Storehouse Vacant 42132 EBDO 1250 SF

165 R12 Haz/Flam Storage (AVN Sup) MALS-11 44130 EBDO 1250 SF
166 Rll Inert Storehouse Vacant " 42132 EBDO 1250 SF

167'.'Sll'Inert' Storehouse Vacant 42132 EBDO 1250 SF

169 R12 NBC Storage .. MWSS-373 44112 EBDO 140 SF
170 Q13 Inert Storehouse Vacant 42132 EBDO 1250 SF.

171 Q13 Inert Storehouse Vacant 42132 EBDO 140 SF

172 P13 Inert Storehouse Vacant 42132
EBDO 1250 SF

174 T7 Storage Tank/Potable Water Installation 84140 EAQO 1000000GA

175 T6 Storage Tank/Potable Water Installation 84140 EAQO 1000000GA

_176 R4 JP-5 Tank Vacant (DLA) 12430 ECJO 25000 GA

_177 R4 JP-5 Tank Vacant (DLA) 12430 ECJO 50000 GA

{178 R4 JP-5 Tank Vacant (DLA) 12430 ECJO 46577 GA

179 }{.% JP-5 Tank Vacant (DLA) 12430 ECJO 24424 GA

;180 R4 Heating Oil Vacant (DLA) 82160 EBPO 24490 GA

181 R4 Heating Oil Vacant (DLA) 82160 EBPO 433.68 GA

'182 R4 Heating Oil Vacant (DLA) '82160 EBPO 46388 GA

;183 R4 Heating Oil Vacant (DLA) 82160 EBPO 2449.5 GA

189 04 Waste Oil Storage Supply 41182 ECJO 50000 GA

191 04 Waste Oil Storage Vacant(Supply) 41182 ECJO 25000 GA

..196 N7 Diesel Fuel Storage Vacant (DLA) 12450 ECJO 25000 GA

197 N7 Diesel Fuel Storagee Vacant (DLA) 12450 ECJO 50000 GA

198 N7 A/C Ready Fuel Storage Vacant (DLA) 12430 ECJO 50000 GA

199 N7 A/C Ready Fuel Storage Vacant (DLA) 124"30 ECJO 25000 GA

200 M7 A/C Ready Fuel Storage Vacant (DLA) 12430 ECJO 25000 GA

201 M7 A/C Ready Fuel Storage Vacant (DLA) 12430 ECJO 5000_ GA

:_02 M7 A/C Ready Fuel Storage Vacant (DLA) 12430 ECJO 50000 GA

'203 M7 A/C Ready Fuel Storage VaCant (DLA) 12430 ECJO 25000 GA

_04 N10 A/C Ready Fuel Storage Vacant (DLA) 12430 ECJO 50000 GA

_O5 O10 A/C Ready Fuel Storage Vacant (DLA) 12430 ECJO 25000 GA

_06 N10 Storage Premium Gas Supply 12450 ECJO 50000 "GA

207 N10 Storage Premium Gas Supply 12450 ECJO 50000 GA

e08 N10 Storage ACFT Fuel Storage Supply 12430 ECJO 46452 GAe09 N10 Storage ACFT Recycled Fuel Supply 12430 ECJO 25000 GA

_10 N10 Storage ACFT Fuel Storage Vacant (DLA) 12430 ECJO 25000 GA

211 N10 Storage ACFT Ready Fuel Supply 12430 ECJO 50000 GA
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212 N10 Storage ACFT Fuel Storage Vacant (DLA) 12430 ECJO 46449 GA

_'13 N10 ACET Fuel Storage Recycled Supply 12430 ECJO 24525 GA

_14 NiO Storage ACFT Fuel Storage Vacant (DLA) 12430 ECJO 24463 GA

'215 N10 ACFT Ready Fuel Storage Supply 12430 ECJO 46451 GA

216 M7 Vehic!e Ready Storage Vacant 12450 ECJO 46379 GA
217 M7 Vehicle Ready Storage Vacant' 12450 ECJO 24487 GA

218 M7 Motor Gas Fuel Storage Vacant 12450 ECJO 24462 GA

230 M9 Paint Locker MAG-11 21931 EBBO 78 SF

231 N8 Paint Locker MAG-11 21931 EBBO 78 SF

240 R4 Contract Refueler Facility Vacant (G-4) 44110 EBDO 2000 SF

241 R4 Storage Vacant 44111 EBDO 10800'SF

241 R4 Laundry Pickup Point Vacant 73040 EBLO 3600 SF
242 S4 Museum Sta Training 76010 ECNO 6240 SF

243 S4 Historical Ctr Training 76010 ECNO 4160 SF

244 S5 Historical Collection Training 76010 ECNO 10370 SF

245 S4 Storage Air/Ground MWSG-37 44112 EBDO 6400 SF

248 S3 BOQ Quarters Sta/G-4 61010 EBFO 8576 SF

249 S3 VIP Quarters (Transients) Sta/G-4 72411 EBKO 15 PN
250 S3 VIP Quarters (Transients) Sta/G-4 72412 EBKO 2 PN

251. S3 Conference Center Sta/G-4 61010 EBFO 1282 SF

251 S3 ReCreation Pavillion Sta/G-4 74078 EBLO 2000 SF

251 S3 Bathhouse Training 74089 EBLO 1017 SF

256 Q4 Aviation Phy Training (APTU) Nay Hosp 17120 EBAO 10984 SF

256 Q4 Medical Clinic Nay Hosp 55010 EBEO 2072 SF

_i_ _ 257 P4 Admin office SJA 61010 EBFO 4596 SF
263 03 Education Service office . Training 74088 EBLO 8679 SF

4

264 04 Arts and Crafts Hobby Shop _SqR/Rec 74036 EBLO 3725 SF

264 04 MWR Rental office _R/Rec 74037 EBLO 8679 SF

271 M3 Auditorium Training 17125 EBAO 26733 SF

272 04 Bowling Center/SB #4 _R-Rec 74040 EBLO 14664 SF
273 N4 Post office CSSD-14 73085 EBLO 5104 SF

275 N4 3rd MAW Band Training _,SqHS-3 17120 EBAO 12960 SF

276 N3 Storage Vacant 72111 EBDO 12960 SF
277 N4 Barracks Vacant 72111 EBGO 12960 S?

279 N4 Drug Alcohol Counselling Sta/G-1 73081 EBLO 6480 St_

279 N4 Family Services Sta/G-1 74025 EBLO 6480 S¥

280 N3 Library I,IWR-Rec 74076 EBLO 6480 SF

285 N4 Supply Warehouse MC Supply 44111 EBDO 3048 SF

285 N4 Club System Warehouse MWR-Support 74085 EBLO 12952 SF
288 N5 SOMS HQ SOMS 14120 EBNO 1120 S}=

288 N5 Maint Hangar 02 Space SOMS ,2!!07 EBVO 1120 S?

288 N5 I,IaintHangar 01 Space SOMS _06 EBV0 1920 c.r

289 N5 ACFT Operations - VAL SOMS 1:%140 EBIIO 440 Si

289 N5 I,Iaint Hangar OH Space SOMS 21105 EBVO 6800 SF

289 N5 I.Iaint Hangar O1 Space SOMS 2:_06 EBVO 2690 S?

2_._,_ .....Maint Hangar 02 Space SOMS 21107 EBVO 440 S__

290 M7 General Storage MAG-Ii' 44112 EBDO 4000 SF

291 }I8 NBC Storage 1,_G-11 44!12 EBDO 14400 SF

292 N8 Admin Supply I.IALS-16 17'20 EBAO 9103 Si
292 N8 NASEU 3rd MAW 61010 EBFO 2012 S?'

292 N8 Admin Supply MALS-16 61072 EBFO 2011 Si.'

293 M9 Storage Tank/Potable Water Installation $4140 EAQO 1000000G;.

295 S8 Maint Hangar OH Space Hangar H_,I-764 21105 EBVO 22418 S!
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295 S8 Maint Hangar'O1 Space HMM-764 21106 EBVO 9000 Si'

295 S8 Maint Hangar 02 Space H_I-764 21107 EBVO 9000 Si'

296 T9 Armbry MAG-46 14325 EBPO 1152 SF

296 T9 Maint Hangar OH Space Vacant 21105 EBVO 38400 Si'

296 T9 Maint Hangar OH Space MALS-46 21105 EBVO 38400 SF

2q6 T9 Maint Hangar O1 Space Vacant 21106 EBVO 19200 $F

296 T9 Maint Hangar O1 Space _iALS-46 21106 EBVO 43200 SF

2.96 T9 Maint Hangar 02 Space Vacant 21107 EBVO 19200 SF
296 T9 Maint Hangar 02 Space _,_LS-46 21107 EBVO 9728 SF

z96 T9 Ground Sup_0rt Equip Shop Vacant 21860 EBBO 4400 SI-'
'296''T9 Storage Vacant 44112 EDDO. 8720 SF

296 T9 Headquarters _LS-46 61071 EBFO 19200 SF

297 T8 Maint Hangar OH Space V_IGR-352 21105 EBVO 43769 SF

197 T8 Maint Hangar VMFA-212 21105 EBVO 43769 SF

297 T8 Maint Hangar O1 Space VMGR-352 21106 EBVO 40480 SF

_97 T8 Maint Hangar VMFA-212 21106 EBVO 25806 SF
297 T8 Maint Hangar V_IFA-212 21107 EBVO 33246 SF

297 T8 Maint Hangar 02 Space VMGR-352 21107 EBVO 20240 SF
297 T8 Boiler Room Installation 82109 EBBO 750 SF

298 U7 GME/G-4 Installation 21420 EBBO 14559 SF

299 U7 GME/G-4 Installation 21420 EBBO 4268 SF
300 T6 Public Works Warehouse Installation 21910 EBBO 4574 SF

300 T6 AFGE office Station 61010 EBFO 225 SF

300 T6 Environment office Environment 61010 EBFO 1220 SF

301 T6 PW Admin/Labor Shop Installation 21910 EBBO 5120 SF302 T6 Public Works Elec Shop Installation 21910 EBBO 5120 SF

304 T6 Academic Instruction (EEO) HRO 17110 EBAO 1800 SF

304 T6 Admin Office (CPO) HRO 61010 EBFO 7218 SF
304 T6 Civilian Credit Union Credit Union 74019 EBLO 1800 SF

305 U7 Group Headquarters MWSG-37 61.072 EBFO 4000 SF

_06 T6 PW Pipe/Heat/Refrig Shop Installation 21910 EBBO 15712 SF

306 T6 Vacant (Water Treament) Installation 84209 EHCO 1000 SF

307 U6 EAF Wt Handling Shop I.!WSS-373 21820 EBBO 23107 SF
307 U6 EOD M_,;SS-374 .14320 EBDO 3965 SF

307 U4 EAF Storage _.5qSS-373 44111 EBDO 3965 SF

307 U6 SOMS Recovery Hqs SOMS 61072 EBFO 4300 SF

308 M9 GSE Storage 1,_LS-11 21860 EBBO 720 SF

309 US Group Headquarters 14_,:SG-37 61071 EBFO 10368 SF

310 T9 I._WSS-473 (HMM-769) (JUN 96) 21106 EBVO 1796 SF
311 U8 Fire Station f2 Station 73010 EBLO 3913 SF

312 U8 Photographic Bldg Vacant 14160 EBNO 5243 SF
._13 U9 Field Maint Shop CSSD-14 21453 EBBO 20000 E..*

'3i3 U'8 Storage out of Stores MWSS-373 ,%4112 EBDO 30000 S!'

314 U9 Highbay Storage Supply 44110 EBDO 6123 SF
315 T9 MWSS-473 (HMM-769) (JUN 96) 21106 EBVO 3444 Si.'

317 U7 Commissary Warehouse DECA 44110 EBDO 126322 SF

317 U7 Marin e Corps Supply Supply 44110 EBDO 105460 SF

718 U_! General Warehouse Navy Supply 44111 EBDO 81606 SF
318 U_; '_ ''__.,lIS Bldg Supply 73 EBDO 40803 5:

319 U8 General Warehouse MC (DRMO) DRMO 44111 EBDO 70150 SF

319 U8 General Warehouse Navy Supply 44111 EBDO 56579 SF

320 U7 Hazardous/Flam Storehouse Supply 44130 EBDD '17100 SF

321 U8 General Warehouse MC Supply 44111 EBDO 2581_S SF



MCAS EL TORO BUII.,DI_;G GUIDE 04/2'2/9:',
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388 U8 Field Mai'nt _hop CSSD-14 21453 EBBO 7040 SF

389 P12 Loa_ing/Unloading Ramp Station 85115 EDAO 159 SF

390 P13 Golf Cart Shop MWR 74080 EBLO 6400 SF

391 M9 Loading/Unloading Ramp MAG-il 85115 EDAO 159 SF

392 M9 ACFT Ground Supt Equip Shop MALS-11 21860 EBBO 6400 SF
394 K13 Transmitter(UHF/VHF COMMxMTR) Sta/G-6 13150 EBMO 1596 SF

396 NiO Aircraft Truck Fueling Supply 12120 ECWO 1 EA

399 P7 Vortac Facility Sta/G-6 13325 EBUO 425 SF
402 K8 Stables Toilet MWR 73075 EBLO 75 SF

404 Q10 Receiver Bldg Sta/G-6 13135 EBMO 909 SF

405 P12 Applied Instruction Bldg FREST/VMFAT101 17120 EBAO 3208 SF

406 P12 Applied Instruction Bldg FREST/VMFATiO1 17120 EBAO 2285 SF

407 P12 Squadron Headquarters FREST/VMFAT101 61072 EBFO 400 SF

408 P12 Guard Tower FREST/VMFATiO1 87220 ECSO 64 SF

409 P12 Guard Tower FREST/VMFAT101 87220 ECSO 64 SF

410 L2 Playing Fields, Softball MWR-Rec 75020 ESCO 4 EA

414 Q10 Standby Generator Bldg Sta/G-3 81159 EAAO 384 SF

415 L8 Storage out of .Stores , MAG_16 4'4112. EBDO 40313 SF

416 P14 .Storage Bldg FAA 44110 EBDO 480 SF
419 P5 Saluting'Battery. SupPly 69015 ECLO 1 EA

420 Q3 Station Flagpole Adjutant 69010 ECLO 1 EA

421 R3 Playing Courts, Tennis MWR-Rec '75010 ECNO 2 EA

422 03 Playing Courts, Tennis MWR-Rec 75010 ECNO 1 EA
427 N4 Playing Courts, Hndbl/Bsktbl MWR-Rec 75010 ECNO 1 EA

C Tennis MWR-Rec 75010 ECNO 1 EA
430 P3 Playing Court,

432 M4 Foot/Soccer/Baseball Field MWR-Rec 75020 ECNO 4 EA

435 S7 Acft Fire & Rescue Station Sta/G-3 14120 EBNO 11440 SF
439 P2 Branch Dental Clinic 13th Dental 54010 EBEO 10680 SF

439 P2 Branch Medical Clinic Nav Hosp 55010 EBEO 59487 SF

440 O12 Missile Magazine Station 42172 EBQO 930 SF

441 O12 Aviation Armament/Sta Ordnanc Station/G-4 21154 EBVO 1500-SF

442 P12 Aviation Armament/Sta Ordnanc Station/G-4 21154 EBVO 6220 SF

443 02 Photographic Laboratory Training 14160 EBNO 3288 SF

443 02 Academic Instruction Bldg Training 17110 EBAO 4592 SF

443 02 LTV Center' Training 17117 EBAO 1280 SF

443 02 Academic Instruction Bldg Training 17120 EBAO 22086 SF
445 U9 Old Test Cell Vacant 17135 EBAO 3998 SF

445 U9 Hazardous/Waste Storehouse Vacant 83142 EBDO 2715 SF

446 U9 Storage Tank/Nonpotable Installation 84440 EAUO 25000 GA

447 Qll Engine Test Cell MALS-11 21181 EBVO 2715 SF
448 Qll Storage Tank/Nonpotable Installation 84440 EAUO .25000 GA
449 N1 Bachelor Enlisted Quarters Station 72111 EBGO 126 PN

449 ][1 Bachelor Enlisted Quarters Station 72112 EBGO 24 F;_

450 N2 Bachelor Enlisted Quarters station 72111 EBGO 126 PN

450 N2 Bachelor Enlisted Quarters Station 72112 EBGO 24 PN

451 N2 Bachelor Enlisted Quarters Station 72111 EBGO 126 P_;

451 N2 Bachelor Enlisted Quarters Station 72112 EBGO 24 :";_

452 112 Bachelor Enlisted Quarters Station 72111 EBGO 126 P!_

452 N2 Bachelor Enlisted Quarters Station 72112 EBGO 24 _N

C 453 Rll Haint Hangar 02 Space HMlq-164 21107 EBVO 5040 SF454 Rll Maint Hangar 02 Space HMM-165 21107 EBVO 5040 S?

455 Q12 Operational Trainer Fac MAG-11 17135 EBAO 9050 SF

456 Q12 Organic Storage _LS-11 41.112 EBFO 69563 SF
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456 Q12 Aviation Supply Office CACI 61010 EBFO 600 SF

457 Q12 Branch Dental Clinic 13th Dental 54010 EBEO 494 SF

457 Q12 Group Headquarters b_G-11 61071 EBFO 21838 SF

457 Q12 Enlisted Mess Hall MAG-ii/G-4 72210 EBGO 2500 SF

457 Q12 Barber Shop Vacant 74009 EBLO 168 SF

458 Rll Hazardous/Flam Storehouse HMM-164 44130 EBDO 2000 SF

459 Q13 Storage Tank/Nonpotable MWR-Rec 84440 EAVO 1000000GA

460 Q13 Water Sply Bldg/Nonpotable _{R-Rec 84410 EAUO 438 SF

461 Rll Maint Hangar OH Space HMM-164 44130 EBVO 20480 SF

461 Rll Maint Hangar O1 Space HMM-164 21106 EBVO 11132 SF

461 Rll Maint Hangar 02 Space HMM-164 21107 EBVO 4524 SF

n'62 Rll Maint Hangar OH Space HMM-165 21105 EBVO 20480 SF

462 Rll Maint Hangar O1 Space' HMM-165 21'106 EBVO 11132 SF

462 Rll'Maint Hangar 02 Space HMM-165 21107 EBVO 4524 SF

463 Qll Maint Hangar OH Space VMFAT-101 21105 EBVO 9760 SF

463 Qll Engine Maintenance Shop VMFAT-101 21121 EBVO 5759 SF
464 S13 Golf Course Clubhouse b_R-Rec 74080 EBLO 8748 SF

469 P12 'Equip Storage Bldg MALS-1i' 44112 EBDO' 69 SF
471 P4 ' Sta Training Pool/Tank Training 17955 ECFO 1 EA

472 P4 'Wading pool Training 17955 ECFO ,1 EA

475 03 Storage Bldg/Disbursing Compt .61010 EBFO 192 SF
4'96_ U6'" ,shop Storage'Bldg Installation '21925 EBBO 480 SF

519 S3 Sta Training Pool/Tank Training 17955 ECFO 1 EA

520 S3 Wading Pool Training 17955 ECFO 1 EA

523 04 Storage Grd Safety 44112 EBDO 192 SF529 U6 PW Expend WIP Storage Installation 21925 EBBO .3040 SF

530 T6 Storage Tank/Potable'Water Installation 84140 EAQO 10000 GA

534 U6 Hazardous/Flam Storehouse Supply 44130 EBDO 800 SF

536 J15 Small Arms/Pyro Magazine Sta Ordn 42148 EBQO 1250 SF

537 J14 Small Arms/Pyro Magazine Sta Ordn 42148 EBQO 1250 SF

538 I14 Small Arms/Pyro Magazine Sta Ordn 42148 EBQO 1250 SF

539 H14 Small Arms/Pyro Magazine Sta Ordn 42148 EBQO 140 SF
540 H15 Fuse & Detonator Sta Ordn 42112 EBQO 140 SF

542 Fl5 High Explosive - Magazine Sta Ordn '42122 EBQO 1250 SF

543 Gl4 High Explosive - Magazine Sta Ordn 42122 EBQO 1250 SF

544 Gl4 High Explosive - Magazine Sta Ordn 42122 EBQO 1250 SF

545 H13 High Explosive - Magazine Sta Ordn 42122 EBQO 1250 SF

546 H14 High Explosive - Magazine Sta Ordn 42122 EBQO 1250 SF

547 K12 ACFT Ready Fuel Storage Supply 12430 ECJO 551313 GA

548 K12 ACFT Ready Fuel Storage Supply 12430 ECJO 549933 GA

549 K13 ACFT Ready Fuel Storage Supply 12430 ECJO 550110 GA
550 K13 ACFT Ready Fuel Storage Supply 12430 ECJO 550055 GA

551 K13 ACFT Ready Fuel Storage Supply 12430 ECJO 551113 GA

552 K13 Misc POL Pipeline Facility Supply 12520 ECJO 304 SF

555 K12 POL Sampling/Test Bldg Supply 14375 EBPO 800 SF
_56 K13 Misc POL Pipeline Facility Supply 12520 ECJO 543 SF

558 N10 ACFT Truck Fueling Facility Supply 12120 ECWO 10L

559 NiO ACFT Truck Fueling Facility Supply 12120 ECWO 1 Ob

560 N10 ACFT Truck Fueling Facility Supply 12120 ECWO 10L

561 N10 ACFT Truck Fueling Facility DLA 12120 ECWO 10L

Water Installation 84140 EAQO 50000 GA
566 Qll Storage Tank/Potable

567 T3 Sewage Pump Sta Shed Installation 83229 EHFO 80 SF

568 K13 Standby Generator Bldg Installation 81159 EAAO 176 SF
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73 K13 Antenna,'Communications Sta/G-6 13210 ECCO 1 EA

578 M2 Public Toilet MWR-Rec 73075 EBLO 240 SF

578 M2 Wat%r Distribution Bldg MWR-Rec 84209 EHCO 60 _

579 P14 General Storage Shed Installation 44135 EBDO 176 SF

581 L9 Chaplain Annex Vacant 73083 EBLO 3140 SF

581 L9 Navy Relief Thrift Shop Vacant 74034 EBLO 1320 SF
582 K12 Maint Bldg/Housing Housing 71477 EBBO 2500 SF

583 J12 Storage Tank/Potable Water Installation 84140 EAQO 500000 GA

584 05 Low Frequency Homer Bldg Sta/G-6 13335 EBUO 140 SF

586 L18 Obstruction Light Sta/G-3 13450 ECXO 1 EA

587 K17 Obstruction Light Sta/G-3 13450 ECXO 1EA

588 L15 Obstruction Light Sta/G-3 13450 ECXO 1 EA

594 K14 Obstruction Light Sta/G-3 13450 ECXO 1 EA

595 Fl0 Obstruction Light House Sta/G-3 13450 ECXO 36 SF

596 I13 Obstruction Light Sta/G-3 13450 ECXO 1 EA

597 K14 Obstruction Light Sta/G-3 13450 ECXO 1 EA

598 L15 Obstruction Light Sta/G-3 13450 ECXO 1 EA

599 U9 Liquid Oxygen Facility. Supply 14187.EBNO 88_ SF

600'P4 Storage out of Stores F[WCS-38 44112 EBDO 4i08'SF
601 K1 Public Toilet/Picnic Area fl MWR-Rec 73075 EBLO 92 SF

602 M9 Van Maint Shop MALS-ll 21145 EBVO 4800 SF

605 N7 Maint Hangar OH.Space HFfM-364 21105 EBVO 12900 SF

605 N7 Maint Hangar O1 Space HMM-364 21106 EBVO 5350 SF

605 N7 Maint Hangar 02 Space HFfM-364 21107 EBVO 5348 SF

606 N8 Maint Hangar OH Space HMM-163 21105 EBVO 5350 SF606 N8 Maint Hangar O1 Space H_-163 21106 EBVO 12900 SF

606 N8 Maint Hangar 02 Space HMM-163 21107 EBVO 5348 SF

607 R13 Public Toilet/Golf Course M%_R-Rec 73075 EBLO 92 SF
610 M9 Water Distribution Bldg Installation 84209 EHCO 1126 SF

611 O12 Missile Magazine Sta Ordn 42172 EBQO 930 SF

614 1,10 /,qua Chinon Playground Housing 75020 ECNO 2 EA
615 b12 Handball Courts MWR-Rec 74084 EBLO 1743 SF

616 U7 Admin office Installation 61010 EBFO 792 SF

619 T12 standby Generator Bldg Installation 81159 EAAO 1329 SF
624 04 Air Terminal Sta/G-3 14111 EBNO 2077 SF

624 04 Administration Sta/G-3 61010 EBFO 9393 SF

625 M3 Hobby Shop, Automotive MWR-Rec 74038 EBLO 6153 SF

·626 M3 Hobby Shop, Automotive PIWR-Rec 74038 EBLO 480 SF
627 P14 Transmitter Building Station 13150 EBMO 1096 SF
628 P14 Antenna Tower Station 13165 EBMO 576 SF

629 P4 Academic Instruction Bldg FASOTRAGRU 17110 EBAO 4260 SF

631 U9 Util/NBC Storage MWSS-374 21820 EBAO 12870 SF

633 U9 Loading/Unloading Ramp DP_iO ' 85115 EDAO 68 SY

634 bi9 _.iaint Hangar OH Space _.IALS-11 21105 EBVO 5119 SF

634 M9 Maint Hangar O1 Space blALS-11 21106 EBVO 13163 SF

634 _19 Engine Maint Shop b_LS'll 21106 EBVO 12569 SF

_34 M9 Maint Hangar 02 Space b_LS-ll 21121 EBVO 16629 f:F

634 [':9 Avionics Shop blALS-11 21145 EBVO 675 _F

635 T9 Weighing Facility Supply 89056 EAPO i i:A

636 R12 Cryogenics office P_LS-11 14187 EBNO 500 SF

_ 636 MALS-11 21175EBVO 8530 SF
R12 Parachute/Surv Equip Shop

'.'_37 M8 Exchange Gas Station MWR-Ret 74031 EBLO 900 SF

638 Q10 Wind Direction Indicator Sta/G-3 !]462 ECXO 1 _'A
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639 N8 Electric Power Plant Bldg Installation 81109 EAAO 144 SF

640 N8 Electric Power Plant Bldg Installation 81109 EAAO 144 SF

641 N8 Electric Power Plant Bldg InStallation 81109 EAAO 144 SF

642 N9 Electric Power Plant Bldg Installation 81109 ECEO 144 SF

643 N8 Fixed ACFT Start System Installation 14915 ECEO 32 EA

644 N6 Arresting Gear Sta/G-3 14930 ECEO 1 EA

645 N6 Arresting Gear Sta/G-3 14930 ECEO 1 EA

646 P10 Arresting Gear Sta/G-3 14930 ECEO 1 EA

647 P10 Arresting Gear Sta/G-3 14930 ECEO 1 EA
649 02 Exchange Retail Store _qR-Ret 74001 EBLO 64191 SF

649 02 Cafeteria MWR-Ret 74004 EBLO 6855 SF

649 02 Exchange Warehouse MWR-Ret 74085 EBLO 38318 SF

650 P2 Exchange Retail Store Whse MWR-Ret' 74001 EBLO 3800 SF

651 02 Exchange Supplmtl Gas Sta MWR-Ret 74030 EBLO 3344 SF

651 02 Exchange Auto Repair Sta MWR-Ret 74030 EBLO 10495 SF

655 U8 Field Maint Shop CSSD-14 21453 EBBO 18600 SF

656 P3 Child Development Center Sta/G-1 74074 EBLO 12733 SF

657 Q3 Visitor/Vehicle Registration PMO 73025 EBLO 315 SF

658 NiO .Engine Test Cell MALS-11 21181 EBVO 2894 SF

659 N10 Storage Tank/Nonpotable Ihstallation 84440 EAQO 25000 GA

660 02 Bachelor Enlisted Quarters Station 72111 EBGO 336 PN
660 02' Bachelor Enlisted Quarters Station 72112 EBGO 14 PN

661 02 Transient Enlisted Quarters Station 72111 EBGO 345 PN

661 02 Transient Enlisted Quarters station 72112 EBGO 11 PN

662 02 Heating Plant Bldg Installation 82109 EABO 546 SF664 P12 Substation Bldg MALS-11 81310 EHAO 625 SF

665 N8 Fire Hose Drying Structure Security 73011 EBLO 1 EA
666 M2 Bachelor Enlisted Quarters Station 72111 EBGO 66 PN

666 M2 Bachelor Enlisted Quarters Station' 72112 EBGO 153 PN

667 H2 Bachelor Enlisted Quarters Station 72111 EBGO 66 PN

667 M2 Bachelor Enlisted Quarters Station 72112 EBGO 153 PN

668 M2 Bachelor Enlisted Quarters Station 72113 EBGO 84 PN

669 M2 Bachelor Enlisted Quarters Vacant 72111 EBGO 33984 SF

670 Mi Gas Storage Tanks Supply '82320 EHGO 1 EA
671 U9 Refueler Admin HWSS-373 61072 EBFO 840 SF

?.7.2 UiO Refueling Vehicle Maint Shop MWSS-373 21430 EBBO 1600 SF
673 P12 Ground Supt Equip Shed MALS-16 21860 EBBO 9200 SF

673 P12 Acft Ground Supt Equip Shop MALS-16 21861 EBBO 4600 SF

674 U5' Oil Water Separator Installation 87111 EEDO 1 EA

675 U10 Oil Water Separators Installation 87111 EEDO 1 EA

676"L9 Community Storage Misc Housing 71477 EBBO '1750 SF

677 P8 Meteorological Bldg Sta/G-3 13471 ECXO 8 S_

678 K12 Housing/Maint Storage Housing 71477 EBBO 1750 SF

679 L7 Stable Haybarn HWR-Rec 74079 EBLO 1100 SE
680 K8 Recreation Pavilion MWR-Rec 74078 EBLO 400 SF

681 L2 .Rec Grounds '(Area _2) _.[WR-Rec 75057 ECNO 1 EL

682 P12 Gate Sentry House AWTU-3 73025 EBLO 200 SF

683 R4 Cold Storage Warehouse Supply 43110 EBRO 8585 SF
683 R4 General Warehouse MC =.Supply 44111 EBDO 6598 SF

684 Q4 Applied Instr Bldg/FREST Navy Hospital 17120 EBAO 804 SF

685 P4 Elec Distribution Bldg 81209 EHAO 200
Installation Sr'

686 K8 Riding Stable, Tack Locker NWR-Rec 74079 EBLO 2500 S!_

687 L1 Public Toilet/Picnic Area f2 NWR-Rec 73075 EBLO 176 SF
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688 J12 Receiver Building Vacant 13135 EBMO 144 S?'

689 J12 Receiver/Activity TV Antenna Installation 75035 ECNO 1 EA

692 Q4 Clasif Material Incinerator Adjutant 61030 EBFO 120 SF

693 02 OFT (KC-130) Training 17135 EBAO 5467 SF

694 P2 Commissary WCCC/DECA 74023 EBLO 47120 SF

695 N8 Line Maint Shelter HMM-364 21115 EBQO 900 SF

696 N8 Line Maint Shelter HF[M-163 21115 EBQO 900 SF

697 N9 Line Maint Shelter HM]4-161 21115 EBQO 900 SF

698 N9 Line Maintance Shelter HMN-166 21115 EBQO 900 SF

699 NiO ACFT Ready Fuel Tank Supply 12430 ECJO 20000 GA

700 U7 Filling Station C-Pool Supply 12315 ECBO 36 S'F

701 M9 Flagpole MAG-ii 69010 ECLO 1 EA

702 P1 Gate Sentry House #20 PMO 73025 EBLO 81 SF
703 M2 Playing Courts, Tennis 5_R-Rec 75010 ECNO 4 EA

704 M2 Basket/Volleyball Court }SqR-Rec 75010 ECNO 4 EA

707 P3 Sign, Station Activities PMO 69010 ECLO 1 EA

708 M9 Sign, Station Activities PMO 69010 ECLO 1 EA

709. N7 Power Ck Pad w/out Sound Supp Vacant 21188 ECZO 1 EA

710 N7 Power Ck Pad w/out Sound Supp Vacant 21189 ECZO 1 EA

, 711 Sll Power Ck Pad w/out Sound Supp _G-.ll 21189 ECZO .'1 EA

712 Sll Power Ck Pad w/out Sound Supp _._G-11 21189 ECZO 1 EA

713 L8 Hazardous/Flam.Storehouse MAG-ii '44130 EBDO 3600 SF
714 Rll Line Maint Shelter HFfM-'165 21115 EBBO 1000 SF

715 Rll Line Maint Shelter HM/4-1'64 21115 EBVO 1000 SF

716 N9 Hush House }_LS-11 21101 EBVO 8880 SF
717 S7 Crash, Fire, Rescue Storage Sta/G-3 14120 EBNO 1000 SF
718 N3 Lampost Pizza }_R/Ret 74004 EBLO 2400' SF

718 N3 Modular club _;R/Hosp 74064 EBLO 41560 SF

721 P10 Optical Landing System Sta/G-3 13460 ECXO 1 EA

722 K9 Gen. Store/Self-Help/Thrift Sh }_R-Ret 74002 EBLO 12000 SF

725 U3 Gate Sentry House (Gate f9) PMO 73025 EBLO 24 SF
726 Qll Line Maint Shelter _._LS-11 21115 EBVO 1000 SF

727 Rll Line Maint Shelter HF_I-164 21115 EBVO 1000 SF

728 Qll Acrft Line Ops Bldg H_._-165 ' 14130 EBNO 1000 SF

729 Q3 Main Gate Sentry House .PMO 73025 EBLO 48 SF

730 Q4 Communications Center Sta/G-6 61010 EBFO 6500 SF
731 I42 Bachelor Enlisted Quarters Station 72111 EBGO 186 P_:

731 M2 Bachelor Enlisted Quarters station 72112 EBGO 66 P_

732 1.I2 Bachelor Enlisted Quarters Station 72111 EBGO 186 PN

732 I.;2 Bachelor Enlisted Quarters Station 72112 EBGO 66 P_'_

733 1,12 BEQ Boiler Room Installation 82109 EABO 1689 SF

734 N9 Public Toilet/Van Complex _.IAG-11 . 73075 EBLO 560 SF

735 1.19 Generator Bldg/Van Complex installation 81209 EABO 1100 SE

736 _.;2 Racquetball Facility _.[WR-Rec 74084 EBLO 3400 SF
739 i.;2 Bachelor Enlisted Quarters Station 72111 EBGO 108 P_;

740 N2 _:'tchelor Enlisted Quarters Station 72111 EBGO 66 P_._

740 H2 Dachelor Enlisted Quarters Station 72112 EBGO 186 P_;

741 _. _.chelor Enlisted Quarters Station '72111 EBGO 66 t'_:

741 1'12 bachelor Enlisted Quarters station '72112 EBGO 222 Pi:

. 742 T6 Electrical Shop Storage Installations 21925 EBBO 800 SF743 P2 Exchange/Retail _.5{R/Ret 74001 EBLO 3304 SF

744 02 Armory MWSS-373 ]4334 EBPO 7706 SF

744 02 bmall Arms Shop CSSD-14 21510 EBBO 2378 _:F
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745 MiO Warehouse MALS-16 .44112 EBDO 23396 SF .

745 M10 Office Space MALS-16 61072 EBFO 297 SF

746 M10 Flight Simulator Training 17135 EBAO 22516 SF

747 N9 Contract Refueler Facility Supply 61010 EBFo 1200 SF

748 M9 Public Toilet/Van Complex b_HS-3 73075 EBLO 560 SF

749 M9 Public Toilet/Van Complex MALS-11 73075 EBLO 560 SF

750 bi9 Sentry Booth/Van Complex _iALS-11 73025 EBLO 60 SF

751..M10 Hazardous/Flam Storage MALS-11 44130 EBDO 126 SF

752 NiO Fuel Farm #5 Office Supply 61010 EBFO 348 SF

753 T7 Pest Control Bldg Installation 44130 EBDO 1118 SF

755 R12 LOX/NOX Shelter Supply 14187 EBNO 150 SF

756 R12 LOX/NOX Shelter b_LS-11 14187 EBNO 150 SF

757 M2 MARS.Facility CEO 13160 EBMO 1716 SF

758 U7 Vehicle Washrack Util Bldg _SG-37 89009 EAPO 228 SF

U59 T7 Vehicle Washrack Util Bldg CSSD-14 89009 EAPO 228 SF

760 U8 Vehicle Washrack Util Bldg CSSD-14 89009 EAPO 228 SF
761 Rll ACFT Washrack Utility Bldg MAG-11 89009 EAPO 684 SF

762 P13 Vehicle Washrack Util,Bldg P_SG-37 89009 EAPO 228 SF
763 N10 ACFT Washrack Utility Bldg MAG-ii 89009 EAPO 684 SF

764 M9 Vehicle Washrack Util Bldg MALS-11 89009 E_PO, 228 SF

765 S5 Vehicle Washrack Util Bldg MWSS-371 89009 EAPO 228 SF

766 R5 'Vehicle Washrack'Util Bldg Aero Club 89009 EAPO 228 SF
767 M7 Billboard b_G-11 69010 ECLO 1 EA

769 T6 HW Collection Facility Environment 83142 EAQO 204 SF

770 T7 HW Collection Facility Environment 83142 EAQO 204 SF771 S4 HW Collection Facility MWSG-37 83142 EAQO 204 $F

772 P13 HW Collection Facility Environment 83142 EAQO 204 SF
773 M2 Antenna-MARS CEO 13210 ECCO 1 EA

774 M2 Antenna-MARS CEO 13210 ECCO 1 EA

775 N2 Antenna-MARS CEO 13210 ECCO 1 EA

776 bi2 Antenna-MARS CEO 13210 ECCO 1 EA

777 M2 Antenna-MARS CEO 13210 ECCO 1 EA

778 U9 HW Collection Facility Environment 83142 EAQO 204 SF

779 N10 HW Collection Facility Environment ·83142 EAQO 204 SF

780 Gl4 Ready Serv Magazine EOD 42135 EBQO 128 SF

781 Gl5 Ready Serv Magazine Sta Ordn 42135 EBQO 512 SF

782 Q13 Golf Course Maint Bldg _._R-Rec 74080 EBLO 1320 SF

783 P2 Exchange Admin HWR-Retail 74003 EBLO 10683 SF
783 P2 MCX Service Outlets I._R-Retail 74009 EBLO 11037 SF

784 Q13 D_,IO Field office Lot f2 DRMO 61010 EBFO 400 SF

785 Qll Aviation Maint Bldg VMFAT-101 21106 EBVO 5600 SF
786 P12 Aviation Armament I4ALS-11 21154 EBVO 3000 SF

787 P12 NBC Defense Training MWHS-3 17110 EBAO 4000 S?
788 L2 Recreation Pavilion _.SqR-Rec 74078 EBLO 1500 SF

789 U6 Sewage Monitoring Station Installation 83229 EHFO 36 SF

790 S13 Golf Cart Bldg b_R-Rec 74080 EBLO 3471 S?

791 T3 officers Club I.IWR-Hosp 74060 EBLO 22500 S!_
792 K7 Stables Bar]] MWR-Rec 74079 EBLO 2880 SF

793 03 I,Ic Donald's bIWR-Hosp 74004 EBLO 3754 SF

794 Q4 EOD Team Bldg Sta/G-3 14320 EBPO 3600 SF795 El4 EOD Range Bldg Sta/G-3 14320 EBPO 340 SF

796 M10.Substation/Chilter Bldg Installation 82610 EBPO 1518 SF

797 R5 AVGAS Fueling Station Dk_ 12120 ECDO 800 G_.!
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798 P12 Aircrft Decontamination Trng Wing NBC 17950 EBAO 2 AC

799 P1 U-Haul Rental MWR/Rec 74037 EBLO 150 SF

799 P1 Package Store MWR-Ret 74071 EBLO 9850 SF

800 U10 Vehicle Maint Facility MWSS-373 21451 EBBO 30661 SF

801 U10 Dispatcher MWSS-373 21451 EBBO 240 SF

602 U10 Washrack MWSS-373 21455 EBBO 4000 SF

_03 U10 Fuel Island (1) MWSS-373 12310 ECBO 30L

404 U10 Fuel Island (2) MWSS-373 12310 ECBO 30L

805 H15 Forklift Bldg Sta Ordn 21860 EBBO 1922 SF

806 H15 Ammunition Assembly Shed Sta Ordn 42510 EBQO 8320 SY

807 H15 Open Ammunition Storage Sta Ordn 42510 EBQO 209 SY

808 H15 Open Ammunition Storage Sta Ordn 42510 EBQO 209 SY

809 H15 Open Ammunition Storage Sta Ordn 42510 EBQO 209 SY

810 H15 Open Ammunition Storage Sta Ordn: 42510 EBQO 209 SY

811 H15 Box Magazine Sta Ordn 42172 EBQO 3630 SF

812 H15 Box Magazine Sta Ordn 42172 EBQO 3630 SF

813 H15 ARCH Magazine Sta Ordn 42122 EBQO 1250 SF

814 H15 ARCH Magazine Sta .Ordn 42.122EBQO 1250 SF

815 H15 ARCH Magazine Sta Ordn 42122 EBQO 1250 SF

816 Q12 Computer Van Pad MAG-ii 11665 EDCO 174 SF

817 Q13 Vehicle Wash Bldg _ MWR-Rec 21455 EBBO 288 SF

818 T-3 Sewage Lift Station Installation 83230 EHFO 100 GM

819 K15 Small Arms Range Bldg Sta Trng 17940 ECFO 1 EA

823 03 Temporary Lodging Facility 5_R/Hosp 74020 EBLO 23800 SF

824 S7 Crash Crew & Sta Recovery Sta/G-3 14120 EBNO 2112 SF825 U10 Hazardous MH Locker _SS-373 44130 EBDO 250 SF

826 P12 Inert Weapon/Training Bldg FREST/V_IFAT101 17120 EBAO 4050 SF

827 U7 Supply Loading Ramp Supply 85115 EDAO 1 EA

828 K7 Stables Equip Building _R-Rec 74079 EBLO 1120 SF
829 P4 Admin office NAESU 61010 EBFO 620 SF

829 P4 Wing Headquarters 3d _W 61070 EBFO 45287 SF

830 L2 Playing Field MWR-Rec 75020 ECNO 1 EA

831 R12 Cryrogenics _LS-11 14187 EBNO 5074 SF
832 P12 NBC Gas Chamber I.IWHS-3 17120 EBAO 2680 SF

833 N3 Chapel Station 73083 EBLO 7228 SF

834 L10 Fam Hsg Community Center Installation 71432 EBBO 5000 SF
835 P14 Gate f3 Sentry House P;.IO 73025 EBLO 96 SE

836 T3 Aircraft Display Gate #9 Installation 76020 ECNO 1 EA

837 P2 Aircraft Display Gate _1 Installation 76020 ECNO 1 EA

838 M9 Aircraft Display Gate f2 Installation 76020 ECNO 1 EA

839 Q4 Combat Training Pool Navy Hospital 17120 EBAO 20820 SF

640 N14 E>:plosive Safety Office I,IALS-11 61010 EBFO 928 SF

841 O13 Open Ammunition Storage Pad Sta Ord _;2510 75RO 210 SY
842 02 Bachelor Enlisted Quarters Station 72111 EBGO 216 P_;

842 02 :achelor Enlisted Quarters Station 72112 EBGO 180 P_'

842 02 bachelor Enlisted Quarters Station 72113 EBGO 110 P;:

843 P12 Tactical Support Van Pad _._AG-11 12665 EDCO 104,_ S_'
· _. ,,,,,c _'_-'10 EBBO 10176 c.::8,1 P-i ,'or,m/Elect }.'ac_lity r,,,C,,-38 ..- -'.

8,_5 Q]2 _.;ashrack Util Bldg \q4FAT-101 :'5009 EAPO 832 SF

847 Qll Pumphouse VMFAT-101 8_320 EHEO 925 SF

848 Qll Utility Bldg VMFAT-101 89077 EAPO 683 SF8A9 Qfl Water Storage Tan}[ VMFAT-101 8_330 EAUO 260000 GA

650 P6 Crash Crew Burn Pit Sta/G-3 17950 ECFO 1 EA
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8_1 P6 Crash Crew Burn Pit Sta/G-3 17950 ECFO 1 EA

852 02 BEQ. Boiler Bldg Installation 81209 EBPO 2576 SF

853 U7 Loading Ramp Supply 85115 EDAO 1 EA
854 Q12 Electronics Comms Maint Shop MAG-ii 21931 EBBO 940 SF

854 Q_l__Paint Spray Booth MAG-11 44130 EBDO 1008 SF

855Q12'_'_e6trical Distr Bldg Installation 81320 EHAO 500 KV

856 Q12 General Storage Shed MALS-11 44135 EBDO 64 SF

856 Q12 Sentry Building PMO 73025 EBLO 1976 SF

856 Q12 Public Toilet MAG-II 73075 EBLO 1550 SF
858 Mi1 Guard House - Gate #2 PMO 73020 EBLO 96 SF

859 U6 Rec Vehicle Dump Site MWR-Rec 83000 EAGO 1 EA

'860 07 PAR Platform Sta/G-6 13470 ECXO 1 EA

861 07 Aircraft .Line Opns Bldg Sta/G-6 14130 EBDO 240 SF

862 U6 Haz Waste Storage Transf Tank Environment 83141 EAQO 739 SF

863 N5 Sentry House fl Security 73025 EBLO 75 SF

864 05 Sentry House #2 Security 73025 EBLO 75 SF

865 T3 Sentry House #3 Security. 73025 EBLO 75 SF

866 U8 Sentry House #4 Security 73025 EBLO 75 SF

867 T9 .Sentry House #5 Security 73025 EBLO 75 SF
868 Qll Sentry House #6 Security 73025 EBLO 75 SF

869 Rll Sentry House #7 Security 73025 EBLO 75 SF

870 P12 Sentry House #8 Security 73025 EBLO 75 SF

871 N8 Sentry House #9 Security 73025 EBLO 75 SF

872 Rll Sentry House fl0 Security 73025 EBLO 75 SF

873 P3 Child Development Center Sta/G-1 74074 EBLO 23375 SF874 M3 Obstacle Course SNCO Academy 17950 ECFO 1 EA

875 T7 Wt Handling Equip Shop Station 21820 EBBO 344 SF

876 M3 Veterinary Facility Naval Hosp 53045 EBEO 600 SF

877 S6 Arresting Gear R/W 7L Sta/G-3 14930 ECEO 1 EA

878 R6 Arresting Gear R/W 7R Sta/G-3 14930 ECEO t EA

879 SiO Arresting Gear R/W 34L Sta/G-3 14930 ECEO 1 EA'

880 SiO Arresting Gear R/W 34R Sta/G-3 14930 ECEO 1 EA
881 L7 Horse Stables MWR-Rec 74079 EBLO 7700 SF

882 L7 Rental office (Stables) MWR-Rec · 74079 EBLO 1152 SF

883 L7 Tractor Shed (Stables) MWR-Rec 74079 EBLO 965 SF
884 L8 Bunk House (Stables) MWR-Rec 74079 EBLO 759 SF
885 L7 Sun Shade at Station Stables P_R-Rec 74079 EBLO 585 SF

886 Pll Aircraft Direct Fueling Sta _G-11 12110 ECWO 600 Gl.!

887 Pll Aircraft Direct Fueling Sta _G-11 12110 ECWO 600 G_.I

889 S4 Vintage Acft Display Shelter Station 74078 EBLO 156 SF

890 P4 Clasif Material Destruc Bldg Station 61030 EBFO 126 SF

891 QiO Undergrd Storage Tanks Compd _G-11 12430 ECJO 62500 GA
892 _.;8 Aircraft Washrack H_-364 11610 EDCO 672 S_'

893 K15 Ordnance Operation Building Sta Ordn 21560 EBBO 800 SF
894 L2 Recreation Pavilion _R-Rec 74078 EBLO 1529 SE

895 Q12 Operations Trainer Facility Station 17135 EBAO 5000 SE
898 _.I3 Kennel Station/PMO 73076 EBLO 960 S_

899 P3 Base Realignment and Closure Station 61010 EBFO 7394 SE

899 P3 Data Processing Center Sta/G-6/RASC 61020 EBFO 14713 SF

900 M10 Haz/Flam Material Storehouse Environment 83141 EAQO 8000 SF901 Q12 Haz/Flam Material Storehouse Environment 44130 EBDO 8000 SF
902 N8 Fuel Farm Supply 12430 ECJO 1025000GA

903 OS Shelter Station 12520 ECJO 315 SF
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.
904 N7 Aircraft"Fueling Station Supply 12110 ECWO 600 GM

905 N7 Aircraft Fueling Station Supply 12110 ECWO 600 GM

906 N8 Aircraft Fueling Station Supply 12110 ECWO 600 GM

907 08 Aircraft Fueling Station Supply 12110 ECWO 600 GM

908 09 Aircraft Fueling Station Supply 12110 ECWO 600 GM

909 09 Aircraft Fueling Station Supply 12110 ECWO 600 GM

210 09 Aircraft Fueling Statlon Supply 12110 ECWO 600 GM

911 09 Aircraft Fueling Station' Supply 12110 ECWO 600 GM

912 N7 Haz/Flam Material Storehouse HMM-364 44130 EBDO 150 SF

913 N8 Haz/Flam Material Storehouse H5_-163 44130 EBDO 150 SF

914 N9 Haz/Flam Material Storehouse HMM-161 44130 EBDO 150 SF

915 Q10 Haz/Flam Material Storehouse VMFAT-101 44130 EBDO 150 SF

916 Rll Haz/Flam Material Storehouse HMH-165 44130 EBDO 150 SF
917 Rll Haz/Flam Material Storehouse HMM-164 44130 EBDO 150 SF

918 T9 Haz/Flam Material Storehouse MALS-46 44130 EBDO 150 SF

919 T7 Haz/Flam Material Storehouse VMGR-352 44130 EBDO 150 SF

920 T7 Haz/Flam Material Storehouse VMGR-352 44130 EBDO 150 SF

921 M9 Haz/Flam Material Storehouse MALS-ll 44130 EBDO 150,SF
922 M9 Recreational Shelter MWR-Rec 74054 EBLO 170 SF

923 NiO Drop Tank Rinse Facility MAG-11 21106 EBVO 576 SF
924 L2 Recreational Shelter '_R-Rec 74054 EBLO 170 SF

925 L2 Recreational Shelter MWR-Rec 74054 EBLO 170 SF

9'26 U9 DRMO Office,Disposal Yd 1 DR_IO 61010 EBFO 613 SF

927 Q13 DRMO Toilet,Disposal Yd 2 DR_IO 73075 EBDO 64 SF

928 P13 DRMO Toilet,Disposal Yd 3 DRMO 73075 EBBO 64 SF929 H3 Kennel Run PMO 73076 EBLO 540 SF

930 P2 MWR Exchange - Video Store MWR-Ret 74001 EBLO 1156 SF

931 M9 Haz/Waste Storehouse MALS-11 83142 EAQO 36 SY

932 M9 Haz/Material Storehouse }_LS-11 44130 EBDO 120 SF

933 M9 Haz/Waste Storehouse MALS-11 83141 EAQO 272 SF

934 }[9 Haz/Waste Storehouse MALS-11 83141 EAQO 272 SF

935 M9 Haz/Waste Storehouse M_LS-ll 83142 EAQO 16 SY

936 N9 Haz/Waste Storehouse HMM-161 83141 EAQO 272 SF

937 NiO Haz/Waste Storehouse H_-163 83142 EAQO 17 SY

938 N8 Haz/Waste Storehouse H}_-166 83141 EAQO 272 SF

939 N7 Haz/Waste Storehouse HMM-364 83141 EAQO 255 SF

940 N7 Haz/Waste Storehouse HMM-364 83141 EQAO 272 SF

941 M3 Haz/Waste Storehouse HWR/Rec 83142 EAQO 20 SY

942 R4 Haz/Waste Storehouse Station/G-4 82142 EAQO ,13 SY

943 R5 Haz/Waste Storehouse MWR 83142 EAQO 13 SY

944 N3 Haz/Material Storehouse }_R/Ret 44130 EBDO 253 SF

945 T8 Haz/Waste Storehouse \%IGR-352 83141 EAQO 288 SF

946 T8 Haz/Waste Storehouse VMGR-352 83142 EAQO 9 SY

947 S8 Haz/Waste Storehouse H_-764 44130 EBDO 840 SF

948 S8 Haz/Waste Storehouse HM>I-764 _'2!42 EAQO 93 SY

949 U7 Haz/Waste Storehouse Supply £3141 EAQO 288 SF

950 U7 Haz/Waste Storehouse Supply 82141EAQO 288 SF

951 _ll Haz/Waste Storehouse H_,_I-165 82141 EAQO 272 £;i.'

952 N9 Haz/Waste Storehouse _LS-11 82141EAQO 272 SF

953 R12 Haz/Material Storehouse r._LS-11 44130 EBDO 140 SF

954 R12 Haz/Waste Storehouse _IALS-11 83141 EAQO 104 SF
955 R4 Haz/Material Storehouse _.:WCS-38 ,%4130 EBDO 1352 SF

9[:6 R4 H_z/Waste Storehouse MWCS-38 83!4! EAQO 720 SF
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957 T9 Haz/Waste St'orehouse MWSS-374 83141 EAQO 320 SF

958 Q4 Ha%/Material Storehouse MALS-46 44130 EBDO 200 SF

959 Q4 Haz/Waste Storehouse MALS-46 83141 EAQO 513 SF

960 Q4 Haz/Waste Storehouse MALS-46 83141 EAQO 200 SF

961 P13 Haz/Waste Storehouse MWR/Ret 83142 EAQO 11 SY
962 U9 Haz/Material Storehouse MWSS-373 44130 EBDO 180 SF

963 U9 Haz/Waste Storehouse MWSS-373 83141 EAQO 272 SF

964 P12 Haz/Material Storehouse MALS-11 44130' EBDO 140 SF

965 P12 Haz/Waste Storehouse MALS-ll 83141 EQAO 272 SF

966 02 Haz/Waste Storehouse MWR/Ret 83141 EAQO 130 SF

967 Q5 Haz/Material Storehouse MWHS-3 44130 EBDO 432 SF

968 Q5 Haz/Waste Storehouse MWHS-3 83142 EAQO 21 SY

969 U8 Haz/Waste Storehouse SOMS 44130 EBDO 140 SF

970 U8 Haz/Waste Storehouse SOMS 83141 EAQO 200 SF

971 05 Haz/Waste Storehouse MWCS-38 83142 EAQO 31 SY
972 N8 LOX Shelter Station 14187 EBNO 320 SF

973 R3 RV Campground MWR/REC 75058 383200 SF

974 L2 RV CAMPGROUND MWR/REC 75058 78750 SF

975 K9 RV PARKING SITE MWR/REC 75058 48000 SF

977 T6 Haz/Material Storage Installations 44130 EBDO 1824 SF

978 T6 Haz/Waste Storage Installations 83141 EQAO 1824 SF
1538 M7 Fuel Farm #4 office Vacant' 61010 EBBO 64 SF

1580 U8 General Warehouse Navy Supply 44110 EBDO 375 SF

1595 T7 Public Works Maint Storage Installation 21925 EBBO 1722 SF

T6 Public Works Maint Storage Installation 21925 EBBO 1522 SF
1650 P12 Aviation Armament ' MALS-11 21154 EBVO 1680 SF

1655 P12 Squadron Headquarters NBC 61072 EBFO 960 SF

1656 P12 Admin Storage NBC _HS-3 44112 EBDO 960 SF

_662 P12 NBC Applied Instruction MWHS-3 17120 EBAO 960 SF
1702 N3 Self Service Car Wash MWR-Ret 74032 EBLO 1980 SF

1703 U6 Hazardous/Flam Storehouse Supply 44130 EBDO 480 SF
'1710 T6 Public Works Maint Storage Installation 21925 EBBO 560 SF

1719 P12 Applied Instruction Bldg MWHS-3 17120 EBAO 960 SF

1720 P12 NBC Headquarters MWHS-3 '61072 EBFO 960 SF

1721 P12 Student Instructor Lounge FREST/VMFAT101 72111 EBGO 960 SF

1752 K15 Magazine Equip Shed Sta Ordn 44135 EBBO 576 SF
1774 L8 Rodeo Arena _qR-Rec 75057 ECNO 1 EA

1787 P12 Aviation Armament _._LS-11 21154 EBVO 836 SF

1789 P12 Hazardous/Flam Storehouse NBC 44130 EBDO 64 SF
1791 P12 Aviation Armament _LS-11 21154 EBVO 1680 SF

1798 }_7 Riding Stables/Pen Shelter MWR-Rec 74079 EBLO .2700 SF

1.804 N9 Maint Hangar 02 Space VMFA-(AW) 225 21107 EBVO 480 SF

1809 P12 Sentry House FREST/VMFAT101 73025 EBLO 50 SF

1810 K15 Magazine Area Security Sta Ordn 14347 EBPO 360 SF
1815 04 Line Maint Shelter SOMS 21115 EBVO 100 SF
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3UILDING) · -C L'_A S S 2 P R'O P E R T Y R E C O R D
' (004)UIC.....60050 ,

COO1) RECORD.. 2-0051 8
':"'""' ' ' '. ' ' (002) DATE .... 1971 OCT

(003) ACTIVITY.** MARCORPS AIR STATION, EL.TORO

L. C C' A T I O N - ' "- G E N E R A L I N F 0 R N A T I 0 _,
(lO1) COUNTRY. s.US UNITED 'STATES (005) FACILITY NO .... 307
(102) STATE... 06 CALIFORNIA (006) FACILITY TYPE..BUILDING
(103) COUNTY** 059 ORANGE (007) ACTION..' .... '--.C-BRR'E-C-I={_5_F-"
(104) CITY.',;'.',;O000 _" (008) HOUSING',,e.O_._.NO
(105) ND.. .... 11 '. (009) 'ENG EVAL DATE..
(106) SPEC AREA.N/A (010) FACILITY NAME..
('107) MAP GRID'oeU6 ,> STATION LAUNDRY

' '' (Oll) PR REVIEW.. .... N/A

ACQU I SmI T I ON MEASUREMENTS
(201) ESTATEo,OWNED(MCON) (301)eLENGTH,_**.,. 324 FT
(202) ACQ CONTRACT,.,N/A (BO2) iRIDTH ...... 136 FT
(203) ACQ DATE..'...._.1944 *** (303) HEIGHT..... 25 FT
(204) GOVT COST,,**¥**- $1T-8_-1-7-3-178,661 (304) AREA°o,,,;**°. 35,337 SF
(205) APPR/EST ....... N/A (305) STORIES.... 1

(206) APPR/EST DATE._,N/A, (BOY)_.,.IgREGULAR.. YES
(207) LAND CAT CODE°o911-40'

CONSTRUCTION
(401) YR _UILT ..... 1,944 [404) ABMP CODE...N/A
'402) CONST TYPE** .TEMPORARY (409} PROJECT NO.;,N/A

_'_,,(40'3) YR I'MPROVED..N/A

" ' ' ST ATUS / UT I L I ZAT I ON
{501) LAUNDRY/.DRY CLEANING PLANT USE O)
(504.) UNUSED 'ADEQUAT.E....'.'.N/A (502) CAT CODE.'...,..TBO-40
(505) UNUSED'SUBSTD,;,.._,o..N/A (503) PROP USE..;,..';.N/A
(506) USED AOEQUATE.,_o**°,_-: 35,337 'SF (508) DEFICIENCY(SIe. NIA-N/A-N/I'
(507) USED SUBSTD.. ..... N/A

(509) (510} ((511)) . .{512)' {513)
USER(S) .WITH BFRL UIC ' AREA/SF OTHER/ ,ALT/

O1 MARCORPS'AIR STATION 60050 . 35-_B37

'..,,.,'._,3._.._'..1if.,Torove:_en+_

'..'XfPi091/75 Construct Partition _nd Drs.ft Curtain. Amt. $4_8

i

300T19 ' 'EFD 62474 MC 00027 60050 2-00518
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MARINE CORPS AIR STATION EL TORO
EL TORO, CALIFORNIA

INSTALLATION RESTORATION PROGRAM
FINAL RESOURCE CONSERVATION

AND RECOVERY ACT (RCRA)
FACILITY ASSESSMENT REPORT

Southwest Division, Naval Facilities
Engineering Command
1220 Pacific Highway _renas,

sanDiego,California92132-S190 CLEAN Project Manager
TH.OUGN' CH2M HILL, Inc.
CONTRACT #N68711-89-D-9296
CTO #193
DOCUMENT CONTROL NO:
CLE-C01-01 F193-52-0001

Jacobs Engineering Group, Inc.

3essNo_.,IDrive,Suite2O0 /_' ------_-,T'-L/_?._
San Diego, California 92122 .-

Raoul Porfillo [_te
In association with: CLEAN Technical Reviewer
International Technology Corporation
CH2MHiLL Jacobs Engineering Group Inc.
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RESPONSE TO COMMENTS

DRAFT RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)
FACILITY ASSESSMENT REPORT

MARINE CORPS AIR STATION (MCAS) EL TORO
EL TORO, CALIFORNIA

, ,, --L

Comments By: Environmental Protection Agency (EPA).. , , .,

Response By: U.S. NaW

Comment

No. Comment Response

A3 /ks a general nolo. il appears that all of the sanitary sewers (active and inactive) should be Tho active and abandoned {el Iormer metal plating waste) sewer

examined as SWMUs due to the nature of known materials released into them and the high systems al the Station have each been identified as SWMUs/AOCs in

possibility of unknown hazardous materials that may have been discharged into them. What the RFA (i.e.. SWMUIAOC Numbers 12 and 26,5. mespeclively). Aha! a

assurances can be offered that the sanitary sewer system has not leaked? records review and visual site inspeCtiOn, a sampling visit was
lecommended Iof the abandoned sewer lines, but not faf lime active

sewer tines.

The active g_ulita_ a_ver system at MCAS El Tofo il aft exlens_e,

i )p multi-mile nelwofk ol pipelines Iocaled ttvoughout th* Station. These

active _ line& haw poi fou'inety rec..o/_,_Jdhm.zJ_cio_J, wmdad_. Il
hazardoue waste was introduced Ink) the active lalnlt_ iN_wer syldem

(e.g.. through sinkl), k ia likely that the quantity would be small and

that dilution would lake piece tn the lines.

Given the extensive length of the active a4nve( lines, a a4mpUng

program for the syslem Is neither pfac_ nor wufarlted m

absence of Ipacillc Intormation indicating where and whet haz4udoua

wastes may have been routinely dumped Into the system. R ehould be
noted thai the RVFS Program at El Toro haJ Installed I groundwater

well nelwork at the Starters comprised of over 100 wills. The

monitoring of this well net_ock will adiow identification of potential

source a;eas such as portions o( the active lanilal7 lower lines.

A separate, independent set of sewer lines, now abandoned, leceived

metal plating wastes tar a period of about a year. in 1945, during World
War II. Since these lines did routinely receive hazardous waste, a

sampling visit was conducted at these abandoned lines to assess

potential leakage to _,t_h,,_tlace soil.

10020649.SC0\93\MA-3 , _



RESPONSE TO COMMENTS

DRAFT RESOURCE CONSERVATION AND RECOVERYACT (RCRA)
FACIETY ASSESSMENT REPORT

MARINE CORPS AIR STATION (MCAS) EL TORO
EL TORO, CAEFORNIA

C0mment_By: EnvironmentalProtectionAgencyEPA_

Response By: U.S. NaW

Comment

No. Comment Response

Blc In general, these SWMUs/AOCs ara Iocaled in areas with multiple

(cant'd) buildings. The list o4 SWMUs/AOCs ('raids 4-t of itm Dralt RFA Repod)
may have contained a different building number than the information
from the re_rds review contalnod in Appendix B.

B1CI Based on EPA experience in conducting RFAs at military installations, other potential SWMUs or Many al the SWMUslAOCs were used faf loading/unloading o!
AOCs may be present at MCAS El Toro. for the reasons discussed below: containers and wests. Each UST in the RFA has been the site al

loading/unloading activities fo4rwaste _xl/or haz_s materie]s.
EPA Comment Bid1 - The report does not identify any container or tank waste loading/unloading Each tank lanrn mtthe Statloft has a designated Ioadlrtg/u_loading _rea
or Uansler areas. Each of these areas could qualify as a SWMU. I with _ containment tanks which were SWMUs/AOCa in the RFA (e.g.,

SWMI.Is/AOCs 17, 18, 19, 21, 22, 23, 23. and 106). in addition,
container loading/unloading has occurred at each HWSA kfenUfie<l in
the RFA.

Bld2 Are there or have there been any dry cleaners on site? Il so, there may be $WMUs/AOCs No dry cieanem wa known Io have heart located oft Station ixope_/.
esaociated wl_ storage or spills of spent dry cleaning solvents.

Eild3 Ars there any septic tanks present on the site? Old septic tanks (all ate potential SWMUs) could be MCAS El Tofo has had a sanitary sewer r/stern since its Inception in
of concem because of past waste management practices which typically included the flushing o{ the early 1940t At the time of the PFVVSI.no _ tanks had been
wastes down the drains, ldent_md at lite Station. Recently, the exfiRenoeof three _ tanks

located In remofe areas of the StaUortwes made known to the Jaoobs
teem. None of these tanks is located In an area where _dous
materie_ have been managed or stored. (One b Iocatad in lite ier

nortl_mpartofmaSa_/mnear_'_aEODRange;rheoltterlwoua lna
puklo_edh _ no_we_co_ ot_ Sation).Vlsua!_te
inspections were pe_ormed for these tanks In June 1993. I_paons
of tha_e esp_o tanks will be included es an addendum to _ PFVV$1

Report. which is presented in Appendix O of the Final RFA ReporL
Based on their remote locations, it is unlikely that hazardous waste
may have been dumped into these tanks. A sampling visit would not
be warranted !or any of the on-Station septic tanks.

Bld4 'the ,aport identified past usage of PCB transformers. Were any of the areas that were used for the $WMUs/AOCs 7. 88, _ 244 ara areas that ware used for storage of
operation and maintenance o! PCBtransformers inspected for releases during the VSI? Such PCB transformers. Each of these was inspected during the V$1.and
areas are typically sites of PCB-<:ontaminatedoil spills, each wes Investigated with · sampling visit

10020649.$CO_3\MA-I 1
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RESPONSE TO COMMENTS

DRAFT RESOURCE CONSERVATION AN0 RECOVERY ACT (RCRA)
FACILITY ASSESSMENT REPORT

MARINE CORPS AIR STATION (MCAS) EL TORO
EL TORO, CALIFORNIA

,,, !. lUl
. , i u i T!

C0mm0ntBY'Environm0nt lProtoetlonAgoney(PAI
" Response By: U.S. Navy

Comment
No. Comment Response

B165 According to the repo_ current operatic,ns Include the draining of some batteries onaite. Whel'e [_rainlng (34baa_M __AC___'mM VedOUl _ On'SM!fiXl. I_ M
We the drained batted_ t_Lo_ed? the DRMO StMage YMda and HWSAL Thru Me4m_e addfe_d am

SWMU_AOCI _ the RFA.

Ble6 Tha $WMU list Idef_fi_ the active unitmy Nwer sy6tem lines, the abandom_ IIn_ amaoclat_ Tha Inlo_m,eloa kl the 1945 Jam_ M. I_ P4qx_ _
with fo_mer uwage b'eaenent plant opefatlo_ and former metal plating opefatiom, amthree wame mreeml horn mMM plating OIPMMt_ _ le ge_ele<l Ic,r ·
dill·rent $WMUs. lslx)uldhaconlbmedtl'mthexun_toge_ot_sanltaryNwerttnes perk)dol lyeMdudngWoddWaU, l'hem_Mplatlngweelmw_e

Ii _ that may have reoelved dlachargea ol pr_ wastes at the facility. I-liato_,al data on waste eared·ned ITom _ _ plMtng Ihqpe In _ imm d_ IioI_I manag_ prlct_ thowl thM io_ and ol_ waJtes were foult_y dinged to the _wviOe (Le.. _ hoen the 8_mlon'e imlam'y Ilwlf Iklel). BMh the
facility'" .anlt.q, _wef _tem (m the 1945 dlunne_M. Montgomer/[apo_ included in _ C StatlmYs _nilae/m k,4m emi em pwlml pieing wmme
e4 the Draft PFI/VSlreport), trmnaNmld wmtewe_f Iio the 10ennMMw.Oe _ plenl In the

Jouthem pen el Ihe 8mlto_ _IW _ mMM II_lMng opefallon MMed.
thanmml _ mwwerIlnmwmm _ Thru8_meon'·._
mmwM IInemenmmM mm:6_t

ThMMore. _e n)ulJn, di.d_gi M FoMll v_l_l (m _ )n
the 1_45 Me_41om_y fe_ QeQ*.m_Jonk/ .t e)e Mmndon_ nwM
pIM_ng.MM lneL The .dv_ w_M IMe hIve nM re_i_d muane
dM_Mvgel d hlzMdoul w. M. r_ lhe RFK the W mMM
pl·tt_ w #I'NI_We M _d_!!I IMlmplkl_ vlllL Thew
eew_ llme were not FM mddlaonMI_onmtton, me· U_eN.vy'm
.__P_ to EPA Goemlle_ A3.

Ble7 Why ¼ the NPDESdischarge polnt Sefiai t_. 004 roomer ol TfBbuco Road m_l Rifle P,ange Road NPDE8 all,dm'ge polnt No. 004 wm IlOl idWllltlfld II 1 8WMU/AOG ill
dad,) no( identified as .. SWMU? Section 3.2.1.2. Indicafes that unaultlodzed dllcharg(,I may have _ RFA Theo(her b_# NPDESdirge pokYafromtie 8tadOtl
occurred via this oulfail. Wi IJilO not klenlM_d Il WMUl/A0CL The _ M the NPDES

di,chMge_ 0.e., _ Channel Iago c4ak_dRifle Range Roed
Ditch]. Bee C..enyonWash. and Agua Ct_ Wa,h) am each

.. amSWMt.h_AOCa and _e _m_ dining _ FIFA14mpllng vista.

Ble8 A. indtcaled In Section 3.6.4, several darkened areas were reportedly o1_ Inaedal As Mated on page 3-68 oll _ Dralt PR/VSl, "wh_ Iheee da_
Ph°(°grai3h_ (aPe(dficMly.the 1971 and 1962 P4X)tographaobtlined hcea AedM MmlP_. wnd _eee relXleel_ IUik_ il hlghly I_N<xki_ve.' _Nie (IMtwNKI Meam
the 1947 phologralPhmoblaJeed Irom WI_ College). On what baml8werethe_e welm no_ ITw/n)p(eeen_Meelwh4nllmel_undwm Mi_wM (wlthwllk_.
included is $WMUs of ^OCa in the drait repq_,t? _ Ix) omrrol_Ming _ _ PouredIo _ _ mdl_

oocuned In _ Mm, they m f,4XIm=lu4ed _ 8WMLIk_/_OC_k_
tha RFA. · .

,,. ,,,

10020649.SCO_LT_MA-13
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RESPONSE TO COMMENTS

DRAFTRESOURCECONSERVATIONANDRECOVERYACT (RCRA)
FAClUTY ASSESSMENT REPORT

MARINE CORPS AIR STATION (MCAS) EL TORO
EL TORO, CAEFORNIA

, , i iii

Gomments _y' _epa_men_ o{ Toxic _ubs[ances Controt (DT_C)

Response By: U.S. Naw

Comment
No. Comment Response

25 SWMU_AOCm 91 and 92 - USTs 314-A and 314-B, respectively (Waste Oil) For SWMUIAOC 91, Table 5-2 will be revised to _ _ refusal was (m(xs4m_ed in
Table 5-2 {Amended Sample LOCations)Mates that due to refusadat angle boring 2. the angle amgle Bo_ng 001A1. Alao. h table hambeen revleed to indlcmle that
bo_ was replaced with m25-loot bodng drilled ap_oximately 5 leer from the aouth _ of _ Bo_ng 091 Bt la Iocmled aippro_ 5 leer Nmt of the t4mk.
tank; however, the 25-foot boring ia located at the east edge of the tank in Figure 31 of AI_

B. The Sampling Vhdt Flesub in Ap_ A indicate that the refua4dwas at angle boring 1. At the time of the ammpling vka (NOV 1992). the Nquid in the tm.dcahad
Please make all _ oonectk_s, not been removed.

The PRNSI Rep(xt indicates the ixelmr_e o4 liquid in both tanks; have the cx)nlentabeen removed
from thee Inactive units?

26 SWMU/AOC 95 · Engine Twit Cell The PRNSI Repo{t recommends · sampling visit for · J Building 324 b · _ building which memxb alP_O_ 150 to
[ornmr HWSA on unpaved _dl. aq3parerdlynear the aoutheastom mxnef ol Bu#dlng 324. The Ihr# 200 leer in a nofllw,eamly dlhoderl befc,_ the Ixxmdm4ae of
borings knFigur® 32 of kiN)endix B a_rek)cmted neex the norl_lem_lm _ ol Build_ _4; Figure 32. Thum,IbmIooaekxt oil the HIW'&/kmmdlmodl)ed katho PRVV61
plemasexplain, indlcat,e the boundmtas of the HWSA in Figure 32. &'elx3_II _m. ., i.m

27 SWMU/AOC99- DSA The pFIVVSIRepo_-tatesthat alargedafka_dn canbe foundon the _odng 0eetB2wesdldkdl_ough#_e lae0ed4wkla_. The_
ground neex Ihe mmtMof the DSA. Wet® Bodngs B1 anti B2 located within Itml_ge darkatain ekleof_DSA_eplp_O_,,TMSto t011eet_ in Ihe
mru? NofethatlnFIgufe33ofAppendlxB, It_ borlngs _ to be located nel' the ends ol the norffwweldkqlcllonlhmlem_.wninFigum33. _llguf·wilbe
O,_L Plemm Indicate the Iocelion and the extent of the large d_k stain in Figuce 33. reviled to mgleet _ c_.

28 SWMUIAOC 100 - TCE Degreaser Please indicate the location of the TCE degreaser in Flgore 33 The Ioc.4atonof the aec,nm drakl _ the q)enl _ wm di_
ol/_pencru( B. Al_O,Indicate the location of the atorm dfadnto which spent aofvenls were was not able to be de_rmlned trom _ with _atk_ _.
repodiedly di,chazged as reoen_ as 1978 (_ee the PR/VSi Repo_. _ emly _toemdlrain _ dlufk_ the WI was k)mand _ the

K4jthw_ oorn_ d Bu#d_ 35e md _ rdl_KI _r_la. TI_

mllk drain la dx)yin in FJgu_. 33. It b abo poletde firm gle qNNlt 10Nlttwas diq)odNKIOt Imo h_ d.dn ot the wmivK;k mdJK_mdLk) Ihe
aoutheast oo_ of the b_ 0.e., G1NMU/AOC9_). Tim dka_ k)_
this waudyeck leads to am_ eq)egal_ (SWMUIAOC 101) end
eventuatly Into the -exm _ _y_em.

29 SWMU_AOCm 101 and 102 - OilJWaterSep_ator 359-8 and UST 359-C (Spent _<Jda_d Sol--t), Fig_® 33 will be revINKI to eho_ the _ ol _WMU_AOCe 101 amd
teq3ecttvely Pl_ indicate the Ioc.atk3n o4the_ units in Figure 33 o4Appendix B. Plem Indicate 102. The Navy dl_ not _ Io dtow _ equi_ euch as

of aunclUatyequlp_t Ior the sp_mt atoddexd_rR tank, i;tcludlng I_ng, _mntfirm, _ ·nd vef_ Ikndmon _ _ _t_z(l_
(l{c.

1002064D.8C0_93_CF-25



The fuel!storage areasgenerate hazardous waste when fuel storage tanks are cleaned (r

__..I_ and sludge is pumped out, or when fueling/defueling or loading/unloading operations

result in spills,
L

Wash water from washracks is passed through oil/water separators. The effluent water

is discharged to the sanitary sewer or the storm drain, and the waste oil is handled as

hazardous waste.

Based on information from an Initial Assessment Study (lAS) by Brown & Caldwell

Engineers (B&C) (see Subsection 2.4 for a description of this report), previous

operations that are no longer in existence at MCAS El Toro that were significant in past

waste generation and disposal include the following:
.,..

o Plating operations conducted in the 1940s in Buildings 295, 296, and 297.

o A sewage treatment plant that was constructed in 1943, abandoned in 1972, and

demolished in the late 1970s, Although this plant was designed to treat domestic

sanitary waste only, wastewater from the metal plating ol_erations in the 1940s

was also sent to the plant.

o An incinerator that was operated approximately between 1943 and 1955 to burn

trash or municipal-type waste generated by Station housing and other activities.

The purpose of the incinerator was to reduce waste volume. Ash from the

incinerator was disposed of in the Original Landfill, which is a site in the RI/FS.

10020667,SCO\93_I_A



recycling of waste petroleum from the Station. Although the DRMO completes some of

'_ the manifests for the Station, the manifest files are maintained by the EO. ql,

2.4 Previous Site Investigations and Regulatory History

The following sections briefly summarize the previous site investigations and regulatory

history at MCAS El Toro. Included are discussions of the listing and current activities for

programs being conducted under the Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA) and RCRA.

2.4.1 General

In 1972, MCAS El Toro received a Cease and Desist Order from the California ¢'

Regional Water Quality Control Board (CRWQCB), Santa Ana Region, for

violations of the discharge requirements established for the Station's former

sewage treatment plant. The Order cited two violations: 1) exceeding limits for

ether-soluble materials, and 2) discharging sufficient quantities of water to allow

surface flows to reach Newport Bay during dry weather _:onditions. To comply

with this Order, the Station shut down its sewage treatment plant and connected

its sanitary sewer system to the Irvine Ranch Water District (IRWD).

In 1985, B&C began work on an lAS to locate potentially contaminated sites on

MCAS El Toro property. This work was conducted for the Naval Facilities

Engineering Command (NAVFACENGCOM) under the Navy Assessment and

,._ Control of Installation Pollutants (NACIP)Program,whichwasthe Navy's version L

10020667.SCO_93\UA



APPENDIX M

EXTRACTS
SANITARY SEWER SYSTEM CONSTRUCTION DRAWINGS

MCAS, EL TORO
SEPTEMBER, 1996



t I ? .--" ..-' I ' o. ..',"
I,// ./ .- .× . I _' / / _ \/ t

], .' ,_ ./ / Iq' / / _ · -..
// '"' "' / / / J i "' %.j/..' .......- // I ..: , .. ' · / / I J . \ '

· I i

_,_ /// / .
/ I ................. ,._............................................. '__ ................................................................................. _..' ...............................

! /'

/_//' . Y/' · , . ./ _ /- /

( ! 2700 . /

/ ' // ' i , / _" //

.4,r / / / ' ' .'_/ . . . ,! ,,// ,/ // /// / , . .
\\ ' / // ' o / _ ./ /

/ " / / /· /! / // /!i /_'< ,' '
, ", / :_.o l/ w,ND-socK .// "-.. ,/' ..

.xxx x I I RADAR._..i/ / '(.X /
// %

[ , s.s ,z /.// x ,,_
/ , . d . x. .x_,-_o'

/
- / . /

/" // /"_N /

" /,/// '/ J // N /

% / //

Z \% ,// //

.///

' /' jS:
.. '_ / x ........_____"

%

I · I

COMPILED BY M _t1._ _L _11_ LI_,W I$

'"_--/Z[I-TIPPiC_gn _ I_ A$_IeClATES/EHIINEER$ .-lifO.
AERIAL SURyEY$, INC. CONSULTING ENGIN_..E.Iq'S

564 SOUTH STEWART DRIVe' ;'- COVINA, CALIFORNIA ' IRVINE , CA. 92_711

Photogrophy doted lO - 29- 76 MAP' UPDATED A._ oF 9-30-86
'" . I I I I I 11111111 mm m'I'



I I i t'23 % . I
....... .- . _ .f .................. T ................ ; ....... :____J ................................

_EL. i
2920 ,_2_ [ ;'

, -- , , *a $EPE'RAT*OR

· -_°_-_'_-_--_............._;,_'_" ,_,or-lj_'_{

[ .... .. .... .' '... :':: z.,'.:::-.:.'_-_'::-.'.-. '.'1 J*.._T:' ,,, o
0

-- _ 5TH ASPH. , OIL/WATER ST 290G_ .,:{ o..'

I :.o. 2 ,.,_,._, CO ': :""_
PUMP 240 ' PUMPS:_] .I

I tx,.

Ct'

_ ; 241 --

_[ PARKING ARE
ASPH.

,,,x' i ,.
..... _,J.,

..' z.;:L'.: _.0.

_,.J--"_zsx8 ' _/8:.42'*'C-

O' · _ ' ...... i

- ,, , /_------"--!t..Jur_'''4 · ,

i-X-,RACK_/ :J E3 ·r_!7 [1
.h' '_

.i

r-J -,": []

_Z_

I
r [:'i'El

/-_ ir-:

' _ I24 _

i

k ..... X *' ...... X ' · - _'............. ;<.... '"*

i '

,_..._

,2P.90 L ._,,---..

_P_ : _ s ,::'E.A'roqI O'c . ,.

'_'" : -'_ '_ t... '_i,*'"_ C.O. AIRCRAFT PARKING APRON
.1"!, _ , ,z..r.8 ...........'L_'_'bT_'--D_SCk..... zz,., PC.C

I X

i',H _ 7.,

'%' ;

I ! x



APPENDIX N

EXTRACTS
FINAL ENVIRONMENTAL BASELINE SURVEY REPORT

MCAS, EL TORO
MARCH, 1995



_' MARINE CORPS AIR STATION EL TORO
EL TORO, CALIFORNIA

INSTALLATION RESTORATION PROGRAM
FINAL ENVIRONMENTAL

BASEENE SURVEY REPORT

01 April 1995

Revision 0

ii _iiiiiii _ii lii_i _i ii! ii i ii'i!iiiiii i iiiiii ii i i i il !;ii ii i ii!i !i i!ilii iiiii _iiiiiii;!ill ii _iiiiiiiiiiiiiii_ii_i; i_i i?i_ __:!'!_i_i_ii!_i_ii!_i ii_i_
::,.//'._::., ==============================================================
:..i_!.Z'.'_i_i:i,::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
!..._ii"_L_j_:....._.._j_J?iJ_iJJJJJJJiiii:!JiJiiiJii_:iJi)i:iiii?_JiiiJJJi.:i?)iJJJJii:}J}ijJiiiiJ;?_i?_:_:Mike Arends, P.E. Date
i:_._)_`:._1:_i?:_i:_.:..:::_.._{i?.::::_:`_.:i_.:::._:i}ii!i??ii!i?ii}ii??i_!iiiii!J}`CLEAN Project Manager
!i'._-:...`_:ii!i!i!ii_ii!i!i!i!iii.:iii!iiiiiii!iiiiiii!i!iiiiiiiiiii!iiii!iiiiiiiiiiii!iiiiii!!i!i!iii_i_iiiiiii!iiii.ii:i:!ii:iiiiiJiiiiCH2M HILL, inc.
:.. ,_.CT.;,_ ....._,;!_... '. ====================================":JJ';::::::::;'

i:X_?..j_!:??????!????_:?_??!:?J:?i:?????????i:???J:?????i?????J:?_:?/:!:J:_??i:
:CL_4COI'_OI_'.OOO4:':SX'X'Z'X'X'?'?;'X'X'"X'.';'X':'X';'X'X,Z'
.',','.', .','.',', .','.'.: '.',','.'.'.'A'...'.'.'.',', :. ,',.,','.','.','.'.'.'.'.'A'. ,'.'.',';.',','.',':.',Y.'.'.',', .%,' .'.' ','.', .Y

:'40_::'W',_:X:i::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: _'-'_.i _.A?_'"
J'J':_!:_:i:?iJ'i_iii::_'i?;:'J_i'i_?!i?????i.???iJ::??i}ii'i:?}i:iiii Max Pan, P.E. Date.'.'.'.'.'.='.'.'A%'. V.','A .'.'.'.'.'.'.._.,____,_.._._,_.___.____._____.,..,__,._._,..._,.,__..._.__,_...._..,....__.,_._.,.,'. ',/.'.'.'..'.',',..

i:i'_if"'=_"'._ji_.}?ii_iiiii!iJi!ii!!i:Ji!!_i_JiiiJiiiii:!!ii_Ji{_iii!ii_iii!_!:!_i_iJ:i_J_ii:_.!i!:JiiJ!?iii!i_CLEANTechnical Reviewer
:.LJ-.__}TJJ.J_:i./-'.-i_:??????:i:?i:_:::;::::i_:IT Corporationc_:::::::::::::::::::::::::::_:_:_:_:_:_:_:_:_:_::::::::::::::::::::_:_
',','.','.'.','/,'.'.v '.'.',' ','//.'.'.'.'.V,'.'..'.'.',',','..','.'.'.','.'.v.'.',',','.'.'.'.'.'.y.'.' ,','/.'.{',',"' '.'/,{',' ',' '=.'.V.',

X':':':'X'X':';'X'Z'XX':':':':';':'X'X'X'X':'X':':-:':':':.:+:.:'Z':'X':'X':':'X'X.X':'?X'X.:',7:,,v':7: X':'.'.:

,'.'.'.v/.'.'.','A'.'.'.'.'.'.','.'.' '.'.'.',','.'.',V.',','.'.'.'.'.'.'/.',',' .'.'..'.'.','.','.'. V.','.','.',' y..'-.' '...,' '.'A','A'.'.'.

i!i!!!!ii!iiiJ!:ii!i!ili!iJi!!!_i2ii!iiiJi!!i!!!i!iii!!i!!i!i!i!iii!!!!!i!!!i!J!i!iii!iJi!i!i!i!i!!i_!!i!i!i:i!iiiii!i!:iJ!i!!ii!iii?ii!i_i!i;i_i!(iii!i!J!i
_:_:_:_::_:::_:_j_._?._:_:_¥_:_:_.(_.::_:_::_._:_._[_(_

:,:.:,:,:.:.:.:.x.':.:.:-:,x.:,:.:.7.:.:-':.:.',:.:.:.:,:.:,:.:.:.7.:.:.:.:-:.:.:,:.:.:.:.;-:.:.:,:.:.:.:.:,:-:.:,:.:.:,:.7.7.:,1.:.:.z.:,'.:.:.::.:.:.

SOD1 O0217CD.WP_95_MA



EBB_ CTO0_4 Ct.E-O0_**01_
V_mNon:Rnd

_0

Hazardous waste is also generated at the fuel storage areas when fuel storage tanks

are cleaned and sludge is pumped out, or when fueling/defueling or loading/unloading

operations result in spills.

Wash water from washracks is passed through oil/water separators (OWSs). The

effluent water is discharged to the sanitary sewer or the storm drain, and the waste oil is

handled as hazardous waste. OWSs are located at various locations throughout the

Station.

Previous operations that are no longer in existence at MCAS El Toro, but that were or

may have been significant in past waste generation and disposal procedures, include

the following:

o For approximately 6 months during the 1940s, aircraft refurbishing operations

were conducted in the southwest portion of the Station, and were centered in

Buildings 296, 297, and 324. Refurbishing operations consisted of cleaning

and plating activities that may have included the use of solvent materials (the

types of materials used in the tanks are unknown). Wastewater from these

operations was discharged to currently abandoned industrial wastewater sewer

lines and treated at the former Industrial Wastewater Treatment Plant. Based

on aerial photographs, this plant was present in the 1940s and was

demolished by 1965.

o Sewage was treated at a plant that was constructed in 1943, abandoned in

%_' 1972, and demolished in the late 1970s.

sco_om_?co,wP_ 2-5
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In addition to releases of hazardous materials in the airfield operations area,

interviews with current and former long-term Station employees (refer to

Subsection 3.1.11) indicate that waste petroleum and other miscellaneous

liquid wastes generated at the Station were applied to the unpaved portions of

the airfield operations area for dust control. The waste materials were

generated at various locations on-Station and collected in portable

aboveground storage tanks (bowsers). The wastes were picked up by a

vacuum truck and sprayed on the unpaved areas adjacent to the runways and

taxiways. This practice was conducted up Until the early 1980s.

It is possible that hazardous substances releases and applications to the

airfield operations area may have affected surface and/or subsurface soil at

various locations within the airfield operations area. Based on available

information, portions of the airfield operations area that are identified as an

LOC are as follows:

o The current unpaved areas

o The new (i.e., post-1940s) runway extensions may possibly reside

over previously unpaved areas that received oil application.

These areas are delineated in Figure 3-1.

SCO_OO2_TCO._MA 3-21
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BACKGROUND

On Thursday, 26 May 1994, an all-day meeting was held at the Marine Corps /Ur
Station (MCAS) El Toro (Station) to interview active and retired personnel from the
Station's Fuel Operations Division and Facility Management Department (currently the
Installations Department) who would have a strong knowledge of Station operations
and the Station's procedures for storage/disposal of hazardous materials and waste.
Participating as interviewers during the meeting were agency personnel, Navy and
Station personnel, and personnel from the contractors for the Navy and the U.S.
Environmental Protection Agency (EPA).

Although previous interviews with Station personnel had been conducted in the past
on an individual basis, an interview arrangement allowing the dynamics of interaction
between the interviewees was thought to have potential advantages. Also, it was
desired to have additional members of the El Toro Team participate as interviewers in
the process.

The team of interviewers included:

Albert Arellano DTSC
Jason Ashman SWDIV (Code 1843.JA)
John Broderick RWQCB
David Crawiey SWDIV (Code 1831.DC)
Daryl Hemandez CH2M HILL
Chrisa Mitchell MCAS El Toro
Br_t Raines SWDIV (Code 1831.BR)
Sebastian Tindall Bechtel

i

21-30_ MC_
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The panel of interviewees included:
i ......

f .°.r.., .,.oroI I
Lee Amador {2) > 10 years (active! Production Division i

mPhilip Bohn(2) > 10 years (active) Fuel Operations

Douglas Campbell (2) 22 years (active) Plannin_l & Estimating

Jim Carson 25 years (retired) Facility Management
Department (FMD)=,

Jacob Kormos(1) 46 years (retired/ FMD .

Paul Maize I 19 years (retired) ROICC

Joe Saen(1) > 10 years (active) Planning & Estimating

Eugene Silva(1) 41 years (retired/ FMD

Vernon Zepp(2) > 10 years (active) Fuel Operations

(1) Previously interviewed in 1991 as part of the RFA conducted at MCAS J
'_"-" El Toro.

(2) Previously interviewed in early 1994 as part of the BCP prepared for
the Station.

OBJECTIVES

Some of the objectives of the meeting were to:

o Supplement and/or confirm information obtained from past interviews with current
and former long-term Stati°n personnel.

o Interview personnel in a group environment to pool the collective knowledge of
the various individuals.

o Obtain a better understanding of current and historical operations at the Station.

o Confirm current information regarding releases and the environmental condition
of property.

o Identify new areas of potential environmental concern at the Station.

i
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purpose cf establishing a compliance monitoring program for currently-active tanks
and a removal and closure schedule for all tanks (USTs and ASTs) on-Station.

ASTa. J. Carson identified the northeast side of Building 314 as an AST area. He said
that two or three small ASTswith sulfuric acid were maintained at this location. Some
boiler chemicals were dumped into the sewer drains that lead to the former sewage
treatment plant. After the water was treated, it was pumped to the golf course for
irrigation purposes.

RI/FS Sites. The interview panel was asked for their general comments on the four
landfill areas located on-Station. RI/FS Site 3/4 (Original Landfill) was in operation from
approximately 1943 through 1947. There were several burn pits associated with this
landfill, as well as an incinerator. The interview panel could not generally agree as to
the exact locations of the burn pits. However, the panel concurred that many types of
waste were burned at the landfill, including waste solvents, waste oils, and
miscellaneous solid wastes.

RI/FS Site 5 (Perimeter Road Landfill) began disposal activities in the early 1950s and
was closed in approximately 1975. E. Silva said that throughout the operating life of
this landfill, the Station had contracted with an outside recycler to collect scrap metal
from the landfill and dispose of it off-Station. The interview panel suggested that
despite the relative longevity of this landfill, its lateral size was kept limited because
refuse was buried to a depth of approximately 30 feet and refuse burns frequently
occurred. Liquid wastes were also commonly disposed of at this landfill. E. Silva
described episodes of emptying 55-cjallon drums of waste liquids into the landfill.

RI/FS Site 2 (Magazine Road Landfill) was in operation from about 1970 through 1981.
Similar types of materials were disposed of into this landfill, as were at theprevious
two landfills. Refuseburns were typically not allowed at this landfill. However, some
infrequent refuse burns did occur at Site 2.

R!/FS Site 17 (Communication Landfill) was in operation from 1981 through
approximately 1983. This landfill was used mainly for construction generated wastes.
The panel said that FMD did not have control over the type of wastes the Marines
disposed of into the. landfill. Therefore, the panel said that it is possible that waste
chemicals could have been disposed of into the landfill. No refuse burns were allowed
at this landfill.

The interview panel referred to the Agua Chinon Wash as the East Ditch and Bee

_i Canyon Wash as the West Ditch. J. Carson said that liquid wastes were commonlym disposed of from Buildings 295 and 296 into the storm drains that eventually emptiedinto the West Ditch.

P. Maize suggested contacting his father, who was an auto mechanic for 18 years at
MCAS El Toro. P. Maize said that his father spread crankcase oil, brake fluid, and

m _i, solvents over the unpaved areas of the flightline area for dust control. This techniqueof dust control was commonly practiced from the mid-1940s through 1970. P. Maize
said that his father could probably identify the most commonly used disposal areas.
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Other Disposal Areas. S. Tindall asked the panel if they could identify other disposal
areas on-Station.

_1 _ Kormos said that carbon tetrachloride was commonly disposed of at RI/FS Site 13

_OilChange Area). J. Kormos concurred with the boundaries of RI/FS Site 13 shown
in Figure 3-1 of the BCP.

_J. Carson identified a former laundromat located in Building 307. He said that therewas a leaking UST located northeast of the building. J. Carson was unaware of the
contents of the UST.

D. Hernandez said that Solid Waste Management Unit/Area of Concern (SWMU/AOC)
145 is a UST that is located northeast of Building 307, and that samples were collected
from beneath this UST during the RFA. High concentrations of total fuel hydrocarbons
(TFH) were detected in every sample and additional investigation of this UST was
recommended.

J. Carson said that from early the 1940s through the early 1980s, sodium dichromate
was used for corrosion protection in boiler systems present in numerous buildings
throughout the Station. Everyyear, a contractor was responsible for flushing the boiler
units and replacing the water. It was common practice to release the water into the
storm drain system that leads to the East and West Ditches. Approximately 5 to 7
pounds per year of sodium dichromate was used for each unit.

Tank Farm Information. The panel provided a brief history on tank farms 1, 2, and 3.

Tank Farm 1 was used to store aviation fuel only. Originally, two tanks were installed
at Tank Farm 1, however, two additional tanks were installed after leaks were detected
in the first two tanks. All four tanks at Tank Farm I are out of service, but are still in
place.

Tank Farm 2 stored JP-4, JP-5, aviation gas, and waste oils. Tank Farm 2 was closed
and turned over to the Station Environmental Office in 1987. Sludge was pumped from
the tanks soon after the tank farm was closed. The tanks are still in place.

Tank Farm 3 stored aviation gas. When the tank farm was closed, oil and sludge was
found inside the tanks. Since then, the oil and sludge has been removed. The tanks
at Tank Farm 3 are still in place. Currently, the former tank farm area is unpaved (i.e.,
covered by a lawn).

J. Broderick asked the Fuel Operations personnel to identify areas where piping
associated with abandoned, closed, or removed USTs is still in place. V. Zepp said
that all piping associated with the fuel farms is still in place. P. Bohn said that for UST
removals, the general practice of the Station is to flush and cap piping that is located
beneath asphalt and/or concrete surfaces. Piping beneath unpaved surfaces is
generally removed when the tank is removed.

_,,,__ j P. Bohn recommended interviewing A. Hemandez, who was responsible for the fuel
division at El Toro for over 30 years.
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Department of Toxic Substances Control (D'i'SC) Questionnaire Responses

Joe Zarnoch/DTSC (not present during the 26 May meeting) had previously prepared
a detailed list of questions that was mailed to most of the members of the intewiew
panel prior to the meeting. The following section presents -the question in bold type
followed by the panel's response to each question in regular type. Panel responses
represent the general overall response of the entire panel. In some instances, an
individual member's response has been highlighted because of specific knowledge
that the panel member had with respect to the question.

1. Describe operations at Buildings 295, 296, 297, and 324.

These are aircraft hangars where overhaul and rebuild (O&R) activities were
conducted. O&R activities included: metal plating shops, aircraft painting, paint
removal, parts cleaning, and aircriaft refurbishing. Some of these activities were
conducted on the parking apron, as well as within the hangars.

2. Were other buildings or areas used for rework or refurbishing operations?
k

Squadron level O&R activities are conducted at ali Marine aircraft hangars.

3. How long were the plating shops in Buildings 296 and 297 in operation?
Was it just 1 year or so or actually longer?.

J. Kormos: Metal plating activities were conducted for a period of approximately 4 to

_ 6 months. There was no central accumulation area for the waste generated.· Therefore, it was common to dump cleaning fluids down the drains (industrial waste
lines) or onto the ground surface around these buildings. The industrial waste
treatment plant was in operation for approximately 1 year.

_j The industrial waste sewer lines are constructed of cast iron a.nd cold jointed together.The sanitary sewer lines are made of clay with concrete connections, and the storm
sewer lines consist of concrete and clay material.

J. Kormos recommended speaking with Tom Head, who was the plating mechanic at
the time of its operation. T. Head currently lives in Santa Ana.

4. Were there other plating shops?

According to the panel, some plating operations occurred in Building 309. Building
309 is currently a photographic development facility for aerial photographs of field
exercises, war situations, and the Station itself.

D. Hernandez: Aerial photograph development activities are conducted at Building
309. During theVisual Site Inspection (VSI) portion of the RFA, personnel at Building
309 were interviewed and efforts were made to review this file of aerial photographs of
the Station. The personnel said that the photographs were classified information and
could not be reviewed.

ii ! I ii I

........................... 21.304X)gb
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This facility was inspected during the VSI in 1991 for storage and potential releases of
hazardous materials and/or waste. The photograph department uses an outside
contractor that delivers unused photographic development products and recycles the
used chemicals. Therefore, the facility does not store waste materials. No evidence of
a release was observed during the inspection.

5. Describe solvent, plating shop solution handling practices at Buildings 295,
296, 297, and 324. Describe disposal of spent plating bath solutions and
solvents. Were they dumped onto the ground or discharged through the
industrial waste sewer line?

Refer to response to question number 3.

6. Describe the condition of sumps at the plating shops. Were the sumps
deteriorated?

The panel was unaware of the condition of the sumps. The sumps were filled with
sand and capped with concrete before most of them had started working on the
Station. J. Kormos said that some of the sumps in these buildings were usually filled
with liquid.

i 7. Were solvents routinely or periodically dumped in the area of Buildings 295,
_... 296, 297, or 324?

Refer to response to question number 3.

8. Were solvents drained to the east of Building 296 and onto a drainage ditch
that eventually led to Agua Chinon Wash?

k Yes. Waste fluids were dumped all around the building.

k

I F

I 9. How was TCE/PCE handled for the degreaser in Building 324?
&

I_._Waste liquids were generally disposed of down the drain.
F

J. Kormos: Some squadrons commonly stored waste fluids at their facility and then
transferred the full barrels to Building 324. The drums were stored on three sides of
the building on top of marsdon matting. Usually, there were 50 to 100 drums at this
location; however, not all of the drums were constantly full.

10. Were there other TCE/PCE, carbon tetrachloride degreaser pits, tanks,
waahers that you remember?

A TCE degreaser tank was located inside Building 359. Other degreasers could have
been located at the squadron hangars where general aircraft maintenance activities
occurred.

I mlm H
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11. Were solvents, in addition to fuels, used in the burn pit at RI/FS Site 9? If
so, what solvents were used and how were they transported to the burn pit?

Probably not. Only out-of-spec fuel was burned at the burn pits.

12. In your opinion, what could account for the high concentration of TCE in the
groundwater at the bum pit area of RI/FS Site 9?

Generally, the panel had no idea of what could be the cause/source of the
contamination since only fuels were supposed to have been burned at the pits.

J. Kormos: Recommended reviewing former purchase order records from various
squadrons to see what type of materials were used for their operations.

l_J. Carson: FMD did not have control over the activities of the Marines. He suggestedthat the Marines could have disposed of waste solvents into what were supposedly
"contaminated fuel" drums that were burned at the crash crew pits.

13. Describe activities at the former Heavy Duty Maintenance Shop in Building
1589.

_,- Heavy duty vehicle maintenance. Waste fluids were kept in bowsers that were located

_ outside the building. When the bowser was filled with waste liquids (crankcase/transmission oil, hydraulic fluid, possibly used solvents) the fluid was emptied
onto the unpaved soil in areas around the building and within the fiightline for dust
control.

14. Was oil sprayed for dust suppression in the area of RI/FS Site 107 If so, in
what other areas? Did the oil contain solvents? If so, where did the
solvents originate?

Yes. Refer to response to question number 13.

15. Why was the area at RI/FS Site 10 excavated? For expansion of the apron or
was the site, in your opinion, contaminated?. Was soil in the area dark from
the dust suppression application? Area excavated in 1971 to a depth of 2
feet. What happened to the excavated soil?

This area was graded for expansion of the parking apron for Hangars 295, 296, and
297. West Division, Naval Facilities Engineering Command (WESTDIV), in San Bruno
CA., was responsible for executing the contract for the tarmac expansion. During the
grading activities, they encountered dark, petroleum-contaminated soil that was
_'ansported to a landfarming area located west of Perimeter Road and north of Bee
Canyon Wash. The soil was stored at this location for a period of approximately 6
months. After this time, the soil was graded over the entire landfarming area.

D. Hemandez: The landfarming area was investigated during the RFA program as
_' SWMU/AOC 6. Eight samples were collected from four hand auger holes at various

locations within the landfarming site. The samples were analyzed for total petroleum

21-30-0oa3
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hydrocarbons (TPH), TFH (gasoline and diesel), and volatile organic compounds
OVOCs). No further action was recommended as a result of the analytical data.

16. Describe activities at the paint ahop or adjacent to Building 1589. How were
paint sludges handled? Disposed of onto.the .ground or trenched? Wes
degreasing conducted at the paint shop?

Painting operations were conducted at this building until approximately 1985. The
panel was generally unaware of the activities/operations at this facility. They
recommended contacting Isaac Curtis, a former auto paint foreman at this building.

17. Can you offer an explanation for the discovery of TCE in the groundwater
east of RI/FS Site 8? Were there other areas east of RI/FS Site 8 where
solvents were handled?.

RI/FS Site 8 is a regional DRMO storage yard for various installations located across
the nation. All types of equipment have been stored at this storage yard. The panel
recommended contacting Rudy Lopez, who worked at RI/FS Site 8 for many years. No
one knew R. Lopez's phone number, however, he may still live in the Orange County
area.

i E. Silva: The storage area was unpaved for a long time. On numerous occasions,
_-'_ there was dark, oily soil within the storage area. E. Silva specifically remembered

excavating "contaminated" soil from the site and transporting the soil to RI/FS Site 2.
New "clean" soil replaced the soil.

18. In general, do you remember solvents being poured on the ground or
dumped into storm drains?

i_Yes - it was common to pour waste fluids onto the ground surface or down the floorI drain. Panel members remembered removing sludge from the sewer sumps and
disposing of the sludge into the landfills.

19. Are you familiar with the former Wastewater Treatment Plant?

Yes - The sewage treatment plant was in operation from the early 1940s through early
1970s.

J. Carson: One time, acid was accidently dumped into the sanitary sewer system that
·eventually killed all the biomass at the sewer plant.

P. Maize: Most dumping occurred into the storm drain system because there is limited
access to the sanitary sewer drains. Storm drains are usually open to the streets or
surface drains located near buildings.
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RI/FS Site 5 - Perimeter Road Landfill

41. Did disposal of radioactive material/waste occur at this landfill?

Members of the panel had no knowledge of radioactive material ever being disposed
of into the landfill.

42, Any knowledge of liquid chemicals being disposed of there? Quantities?
In drums?

Yes. All different types of waste were disposed of into the landfill, including solid
waste and liquid chemical waste.

J. Kormos: J. Kormos remembered emptying 55-gallon drums of miscellaneousI
waste fluids onto the unpaved ground.

J. Carson: Some of the burn pits were as deep as approximately 30 feet below the
ground surface. He remembered driving semi-trucks and tractors into the pits and
not being able to see the tops of the tractors from the ground surface outside the
pits.

43. Do you feel that the landfill boundaries, as currently defined, are accurate?

J. Carson: The general location of the landfill appears to be accurate. The southern
tip of the landfill should be extended further south to include the tee box of the fifth
hole and the fourth green of the Station golf course. There was an unpaved access
road that led from approximately the corner of El Toro Road and Perimeter Road to
the disposal area. The width of the landfill could also be expanded to approximately
twice the width shown in Figure 3-1 of the BCP.

RI/I=SSite 7 - Drop Tank Drainage Area No.'2

44. A 1970 aerial photograph indicates that a tank was located on the grassy
area northeast of Building 295. Are you aware of such a tank?

Members of the panel were unaware of the tank identified in the SAIC photograph.

D. Hernandez: The hazardous waste storage area (SWMU/AOC 71)associated for
Building 295 was visually inspected during the RFA program. At the time of the VSI,
an approximate 500-gallon bowser was observed near the hazardous waste storage
area. The hazardous waste storage area was not recommended for a sampling visit
since it was located within the boundaries of RI/FS Site 7. Mobile bowser tanks were
commonly used throughout the Station to store waste oils collected from

ik maintenance activities. A common practice was to spread the waste oil collected inm these tanks onto unpaved areas of the Station for dust control. It is possible that
some of these bowsers could have been misinterpreted as vertical tanks in the SAIC

_J aerial photo report.

i i i mm i i I ii I

21.30-0_b



JACOBS ENGINEERINGGROUPINC. 14o_ 19
PAGE

! mi m I I I m

PFI(_ECT NOTE NO. PROJECT NO.

PN-0284-07 01-F284-H6 !

CLE.CO1-01F284-13-0002

, m m , , m

ACTION
REQ'D.BY ITEM

mm m m m

45. Storage areas east of RI/FS SEe 7. What were the practices?

Various types of equipment and waste were stored in this area. Some of the
equipment included paint lockers, compressors, and pilot seat ejection charges.
Types of chemical wastes included waste solvents, flammable materials, waste oils,
etc.

46. Do you think there are any other sources of TCE we are finding in the
groundwater?

The panel agreed that there could be other sources of TCE contamination; however,
they did not suggest any other possible source locations.

RI/FS Site 8 - DRMO Storai_e Yard

47. Do you believe that the storage activities at RI/FS Site 8 could have
impacted groundwater? Were solvent spills common?

Yes. All different types of equipment were stored at the DRMO storage yard. The
DRMO facility at MCAS El Toro is a regional facility and stores equipment from otherk

m installations. Solvent spills frequently occurred at the RI/FS Site 8 storage yard.
p

D. Campbell: The Marines could have stored small quantities of radium painted parts
and gauges at this storage yard since it is a regional storage yard.

48. What do you know about the degreaser in Building 359? Was TCE dumped
into the storm drain?

The degreaser emptied into a recovery tank that was located outside the building.
The panel members were unaware of specific operation procedures for the degreaser
tank.

D. Hernandez: Both the degreaser and the recovery tank were investigated during
the RFA program (SWMUs/AOCs 100 and 102, respectively). Samples were collected
from beneath the degreaser tank and adjacent to the recovery tank. No further
action was recommended for both SWMUs/AOCs based on the analytical data
indicating nO significant VOCs in the soil samples. The recovery tank was removed
in mid-1993,

RI/FS Site 10 - Petroleum Disposal Area

49. Were there trenches at RI/FS Site 107 For what purpose?

Panel members could not recall a specific trench in this general area, When this
area was graded for the extension of the tarmac, petroleum- contaminated soil was

excavated and transported to the lanclfarm area northwest of Bee Canyon Wash
(SWMU/AOC 6) and to the landfill at RI/FS Site 2. Refer to question number 15 for
additional discussions about SWMU/AOC 6.

. . m · ii mm m m
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J. Kormos: J. Kormos said that a storm drain trench was located adjacent to the
northwest edge of the original parking apron. The drain was used to divert surface
runoff away from the apron. Also, a fuel bladder (RI/FS Site 22) was located near the
same edge of the parking apron.

50. There apparently was a parts dip tank at Building 1589. The spent 8olvent
was used to wash the cement decks and the lube racks. Are you familiar

with this practice?

Building 1589 is a Heavy Duty Vehicle Maintenance Shop. Members of the panel
had little knowledge of the operating procedures of this facility. They were unaware
of solvents used to clean the work bays.

51. Do you think the solvent/waste oil applications for dust suppression could
have contributed to the groundwater contamination in this quadrant of the
Station?

lb Yes - Spreading waste liquids over unpaved soil was a common practice for dustcontrol for many years. The panel generally thought it reasonable that this practice
could have contributed to groundwater contamination.

) 52. Do you know of seven former vertical tanks west of Crash Crew Building435?

Members of the panel had no information concerning seven former vertical tanks.

RI/FS Site 11 - Transformer Storage Area

53. Do you know if PCB transformers or equipment were stored in the dirt lot
behind Building 369?

D. Campbell: This area was used to store equipment that needed repair work. Many
transformers were refilled with PCB oil at this location. He estimated that
approximately 4 to 10 gallons per year of PCB oils were spilled onto the ground
surface.

54. Do you know about the PCB spill that occurred on September 29, 1982
between Buildings 369 and 335?

Yes. One transformer fell off a truck and spilled approximately 5 gallons of PCB-
containing fluid onto the asphalt surface. The impacted asphalt was removed, along
with the top 18 inches of soil beneath the asphalt. The excavated material was
disposed of into the Station landfill.

21.30430_



JACOBS ENGINEERINGGROUPINC. 18oF 19PAGE
II I I I L I

PROJECTNOTE NO. PROJECTNO.

PN-0284-07 01-F284-H6
CLE-C01-01F284-13-O002

, i ,

ACTION ITEMREQ'D.BY
,i Il

68. Do you remember a trench at this site, just north of Stratum 17

Members of the panel could not recall a specific trench at this site. However, the
panel noted that there were several surface drainage ditches within this general area
that directed runoff toward Agua Chinon Wash.

RI/FS Site 21 - Materials Management Group, Bu!lding 320

69. Do you remember drums being stored next to a parking lot across the
street from Building 320.

Building 320 is a warehouse for receiving new product material onto the Station.
Many drums of product material are stored adjacent to the west side of the building.
The panel assumed that the drums located across the street from the building were
probably new material that was temporarily being stored. The panel could not
provide any specific information.

Ri/FS Site 22 - Tactical Air Fuel Dispensing System

70. On April 18, 1978 and March 23, 1979, and April 13, 1979, JP-5 was spilled
onto the parking area next to Building 369 and washed into the storm drain
that leads to Bee Canyon. Can you give us any additional information on
thesespills? .,

J Carson: Building 369 is the Serv Mart facility. J. Carson was responsible for
making sure the skimmer at Bee Canyon Wash was working whenever a spill wask

· reported. It was common practice for the Marines to wash the jet fuel tanks at this
Ir location and let the runoff flow into the storm drains. The fuel bladder was checked

for leaks on a daily basis, however spills were usually reported once or twice a year.
According to J. Carson, there was usually a strong petroleum odor present in this
general area.

J. Carson said that for approximately 30 years, there was no spill protection at the
washes. In the early 1970s, the Station installed a primitive recovery system that
could only recover a portion of the spill (about 30 to 40 percent of the fuel in the
wash). Later, a more advanced recovery system was installed that was able to
recover a higher percentage of each spill.

Buildin!_ts 288 and 289 (Aircraft Maintenance Department)

71. Can you describe the activities and waste handling procedure at these
buildings? (Therewas some confusionabout this questionrelated to the
buildingnumbers specified. Buildings288 and 289 are located near the
northwestcomer of the airfield. Building288 is an administrativebuildingand

__._ Building289 is an aircrafthangar wherethe StationCommander's aircraftis
stored. Since this is an area of littleactivityor concern, it was assumed _Tatthe
question is referringto the active'esat Building388.)

i I ii I
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VITRIFIED CLAY PIPE

Characteristics of Vitrified Clay Pipe Performance

VCP has been in use as a conveyance mechanism for sanitary wastes for over 100 years.
VCP will not rust, shrink, elongate, bend, deflect, erode, oxidize or deteriorate. VCP is
structurally sound with permanently fused body independent of chemically reactive
bonding agents. It is considered a good material for sewer line construction because it
has a 100-year life expectancy, it is chemically inert to many standard chemicals and
reagents, and it demonstrates a low coefficient of friction. Today VCP joint tightness is
resistant to root penetration and leakage in most situations. The internal surface of VCP
is exceptionally resistant to abrasion and scour. Economically, VCP is the best total
value considering cost of material, installation, maintenance and useful life. Thus, VCP
is selected by many communities and industries to carry most liquid to treatment or
collection facilities.

Each section of pipe is fabricated with one end formed in a bell shape and the other end
straight (known as the "spigot"). The "spigot" of a VCP section is forced-fit into the bell
end of the previous section. In the period when the MCAS El Toro sanitary sewer system
was constructed, cement mortar was used as a joining/sealing compound to join the two
VCP sections together. During installation, the route of the sewer system is staked out,
excavated, braced (as needed), the VCP installed, fit up and joined, and then back-filled
(NCPI, 1998).

VCP is a unique piping material. The clay pipe is manufactured from specialized clays
and shales (hydrous alumina silicates) produced when soluble and reactive minerals leach
from certain rocks and soils leaving an inert substance. These materials are characterized
by: (1) plasticity essential for accurate extrusion during pipe manufacturing; (2) suitable
drying and firing properties; and (3) stability at high temperatures (NCPI. 1998). The clay
material is vitrified through a firing process in kilns at temperatures about 2,000 degrees
Fahrenheit and becomes fused into an inert, chemically stable compound, integrally
bonded by its very nature without the addition of supplemental agents (NCPI, 1998).

Prior to firing, clay pipe manufacturers blend the clays and shales to develop the inherent
strength and load bearing performance attributes of the pipe. A committee of the
American Society of Testing and Materials (ASTM) composed of consulting,
governmental, laboratory, testing and academic engineers prepares national standards for
quality and performance which it continuously reviews and upgrades, based on the latest
manufacturing methods and automated processes.

VCP sanitary sewer systems are typically designed and installed by public work agencies
and contractors in accordance with National Clay Pipe Institute (NCPI), ASTM standard
specifications, and "Standard Specifications for Public Works Construction." Extracts
from these documents are provided at Appendices P, Q, and R, respectively.



Adverse Conditions Affecting Vitrified Clay Pipe Performance

_" Despite its inherent advantages, VCP can be adversely affected by loss of joint integrity,
soil mechanics, flow chemistry, and static and dynamic loads. Proper engineering
requires determining if the soil Conditions where VCP will be laid are stable enough to
accept the weight of the pipe and its anticipated load. Theoretically, the soil mechanics
and load-bearing conditions of soil local to where the VCP is being installed should be
defined along the entire length of the VCP sanitary sewer system by conducting
subsurface investigations. In practice, this is not always done and only the general load-
bearing soil mechanics are known along the alignment of the system.

At MCAS E1Toro, the VCP sections were joined with cement mortar (page 6 of 19 at
Appendix N). Engineering standards at the time took into account a known exfiltration
rate through the joints when this material was used (NCPI, 1998). Any deficiency in the
manner by which the VCP sections were set into position, the process of joining VCP
sections together, and the soundness of the joining material would increase the
exfiltration of fluids flowing through the VCP. Breaks in the wall of the VCP could
occur after installation if a void formed under a section of VCP line causing a collapse,
or a heavy weight passed over the VCP line and crushed it. A void may occur following
storm events if water is channeled under a section of VCP line. Any subsequent
movement of the soil could cause a shift in the VCP and place undo stresses on the joints.
In this circumstance, VCP pipe joint(s), especially a cement mortar joint, would fracture
or fail. This failure would create a pathway by which the contents of the VCP could
escape directly into the subsurface.

In the 1940's the installation of VCP was primarily a manual process (NCPI, 1998). The
variability of manual operations introduced a potential for joint failure from incorrect
compression of the sections, awkward lay-downed of the pipe, or the application of stress
to joined sections while the cement mortar was curing.

Joint Integrity

The structural integrity of the joint is the single most important 'element in a leak
scenario. The following was the generally accepted practice of installing sections of VCP
(NCPI, 1998):

· Manual installation occurred in the excavation trench with each section set into the
excavation trench onto bedding material as local soil conditions require,

· The "bell" (facing upstream) and "spigot" ends of two section were cleaned of any
dirt or debris,

· Cement mortar, typically mixed in the field at the site, was applied by hand to the
"spigot" end of the two ends to be joined together,



· The "bell" end of the VCP section was compression joined into the "spigot" end of
the other section of VCP,

· The two adjoining sections of VCP were then allowed to set in place with little or no
external support to aid in the cement mortar curing process,

· The excavation was back-filled.

Because incentives rewarded speed in construction, it was customary to join several
sections of VCP together at one time; after which, sections of joined VCP were
connected to each other. Pressure to complete the installation increased the likelihood
that the application of the cement mortar was not applied in a complete enough manner to
be structurally sound after setting. From its initial use in the 1880s through the late
1950s, sanitary sewer lines were routinely tested to ensure that the rate of exfiltration
did not exceed the design maximum.

The rigid cement joint converted the individual sections of VCP into a fixed inflexible
string of VCP line. As a result of the rigid nature of the entire line, any subsurface
anomaly could flex the rigid pipeline creating a breach in the line at individual joints or in
the barrels of sections. A breach in the rigid pipeline would mean that the weakest
portion of any particular section or joint would fail thereby allowing the contents to
escape to the adjacent soil. Because the joint-to-joint cement mortar seal is very brittle,
the slightest movement of one or more sections of the VCP pipe will cause a fracture. In
comparison to current flexible joint materials, there is a higher probability for a joint leak

'_--_ due to the use of cement mortar.

Soil Mechanics

Current practices for the design of the VCP systems call for careful evaluation of local
soil conditions. Buried VCP is susceptible to 360-degree soil interaction, whichunder a
variety of circumstances, can create the conditions that result in it structural failure.
Failure to design and construct VCP lines in accordance with ASTM guidelines greatly
increases the risk of future structural failure. If improper bedding material is used, then
both the barrel and the joint may fail and contents escape to adjacent soil. In cases where
local soils present a low load bearing capacity, it is usually necessary to amend the soil
with engineered soil and fill. If improper cover material is used; then heavy traffic or
surface conditions may result in crushing forces that damage the VCP and allow the
content to escape. As such, surface cover overlying VCP lines often needs to be
engineered to reduce the potential adverse impacts of crushing forces.

PES is not aware of records that identify the standards or guidelines used for the design
and construction of the MCAS El Toro sanitary sewer system. Local soil conditions in
the shallow subsurface where VCP was installed at MCAS E1 Toro are prone to
expansion and contraction as soil moisture content seasonally fluctuates. Under these
circumstances, VCP is not forgiving to soil movement. This movement by expansion or



contraction may create compressive, tension, shear, and/or torsion forces that result in the
separation of VCP sections from one another.

Flow Chemistry

The theory of how chemical contaminants escape from sanitary sewer lines may be
partially attributed to the nature of their solvency. If soils become saturated and liquids
infiltrate the sewer line, then a case can be made that chemical contaminants inside the
VCP can exfiltrate from it when soils are not saturated. The chemical contaminants are

likely to flow along the external interface between the VCP and bedding materials until a
pathway into the subsurface soil is found. Contaminants then typically migrate farther
downward into the subsurface. Some VOCs such as PCE, TCE, and TCA are heavier
than water and will leak from unsound joints of VCP directly into the subsurface or, in
the case of PCE, under conditions, vaporize, escape to the subsurface, and re-condense
(Victor Izzo, 1992; full report provided at Appendix S).

Small bore VCP (4- 15 inch) sanitary sewer systems are designed for a maximum flow
design point when half full of liquid. Large bore VCP (larger than 15-inch) systems use a
maximum flow of three-quarters full. Using gravity flow, sanitary sewer systems such
the one at MCAS E1 Toro are designed to for approximately 2 feet per second, whereas in
commercial and process applications, flows are typically 5-7 feet per second (Crane,
1969). The flow in VCP sanitary sewer piping acts very much like atmospheric open
channel flow of non-viscous fluids. Since flow through VCP does not represent a
pressure flow, flow friction becomes a design parameter to preclude the dropout of solids

_._ along the route of flow. Therefore, it can be assumed that the VCP sanitary sewer
system, when constructed MCAS El Toro, was not manufactured or installed to provide a
leak tight system. The design and construction standard for leak tightness for sanitary
sewer systems emerged in the late 1950s and early 1960s.

Static and Dynamic Loads

A critical factor for design of VCP systems is the anticipated compressive load. If the
terrain and subsurface conditions do not allow for a solid foundation to support the
weight of fully loaded VCP engineered soil must be imported to provide a stable bed and
support for the weight of the system.

The ability of the shallow subsurface to support static and dynamic loads depends upon
the load bearing capacity of the soil. The limits of weight that soil will support range
from 0 to 30 tons per square foot (NCPI, 1998). There is a considerable quantity of data
that the designers of sanitary sewer systems must assemble and evaluate during the
process of determining whether natural local soils are suitable for the bedding of a VCP
system or if the bedding must be engineered. These data include local geology and
hydrogeology, the resistance of the rocks, the possibility of slips, and the danger of
disintegration of the rock. Often it is necessary to have soil boring samples collected and
analyzed along the alignment of the system. This is done to ensure the soil will support
the anticipated static load generally presented by the dead weight of the VCP system and



its overburden, and dynamic loads generally presented by the weight of fluids being
conveyed and surface traffic along or adjacent to the alignment of the system.

PES is not aware of any record of subsurface investigation or soil engineering report used
during the design and construction of the MCAS E1 Toro sanitary sewer system. As
illustrated in Plates 2a and 2d, the MCAS El Toro sanitary sewer system crosses beneath
numerous vehicular roads and runways 7 R/L, 16 R/L, and 34 R/L. Given frequent traffic
of heavy military vehicles throughout the network of roads at the air station and
numerous daily landings and takeoffs of military aircraft including heavily loaded cargo
transporters, the exposure of the sanitary sewer system to substantial dynamic surface
loads could have been large enough to present a credible probability for loss of structural
integrity.

Testing of VCP Sanitary Sewer Systems

VCP sanitary sewer lines must be tested to determine the integrity of newly constructed
sanitary sewer lines and/or systems. Accepted practice is to test each section from
manhole to manhole after the trench is back-filled. The first section of newly constructed
sewer system is tested immediately upon completion to ensure that the installation
process produced the results required by the specifications; i.e., that exfiltration does not
exceed the allowable design maximum. Experience dictates that continuous testing
throughout the construction of the sanitary sewer system improves future performance.
When many lines are involved, construction should not be completed before testing
begins.

The generally accepted methods of testing are the infiltration test and/or the low-pressure
air test. When the measured water table is 2 feet or greater above the pipe barrel at the
midpoint of the test sections, infiltration testing is the preferred and least expensive
method of testing. The infiltration test measures the groundwater entering the pipeline
and manholes. The allowable amount of infiltration is specified by the design engineer
and is commonly expressed in gallons per inch of pipe diameter per mile per day.

Low pressure air testing is an accurate method of testing the tightness of newly laid
sanitary sewer lines or determining the presence of a leak in existing lines. The
responsible engineer determines an acceptable drop in air pressure for a manhole-to-
manhole section. Any deviation indicates a leak in the section.

Use of either test at MCAS El Toro would determine the structural integrity of the current
system and give an indication of its past performance. Leak testing would also be useful
in determining sampling and testing strategies to identify potential solvent contamination.
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Clay Pipe Engineering ManualChapter 10, Residential Building Sewers

Lateral Sewers

A lateral sewer is a continuation of the municipal sanitary sewerage system. This installation demands the same
special care and experience as municipal sewerage construction for the line to be permanent and trouble free.
Installation should be performed by experienced and competent workmen.

Lateral sewers must be resistant to the action of corrosive chemicals. Ordinary sewage contains quantities of acetic,
citric, sulfuric and lactic acid as well as organic acids. These sewers pass thou-sands of gallons of hot, soapy water,
vegetable and fruit juices, a variety of cleansers and drain cleaners which are highly corrosive. In addition, the wide-
spread use of garbage grinders introduces into sewers a large amount of organic matter. Dishwashers and wash-ing
machines contribute large quantities of hot water which greatly increase the sewage temperature.

Lateral sewer pipe should not deflect, deform, soften, rust, decompose or disintegrate from the effect of domestic
wastes, high sewerage temperatures, moisture saturation, sustained trench loading or cleaning.equipment.

Trench Excavation

Pipe trenches should be dug with the same care required for main lines. Trenches should be straight and to the
required slope, with width held to a minimum.

x'",ere the soil is sufficiently firm to provide a solid foundation for the pipe, the trench bottom should provide
form support for the barrel of the pipe. Bell or coupling holes should be dug at the proper intervals so that the

weight is supported by the barrel of the pipe.

Care should be taken to excavate no deeper than necessary, unless there is a supply of angular crushed stone or other
suitable coarse material available to bring the trench bottom to grade and provide uniform support for the barrel of
the pipe. Rock or other unyielding material which is encountered should be removed. The pipe foundation should be
free of all lumps and irregularities.

Where the bottom of the trench is either of rock, unyielding, or unstable material, it is advisable to excavate below
grade and backfill to grade with angular crushed stone or similar material.

Installation

Each section of pipe should be laid to a specified line and grade. All pipe should be laid with bells or couplings
upgrade.

As the installation progresses, the interior of the pipe should be cleared of all dirt and foreign material. The trench
should be kept as dry as possible while the pipe is being laid. The specific manufacturers' recommendations should
be carefully followed.

Backfilling

Normally the excavated earth is satisfactory for backfilling purposes. The trench should be backfilled as soon as
i' 'ection is completed. To protect the linefrom lateral movement, the backfill should be carefully placed around
a.. to at least one foot above the top of the pipe.

_.::4_i_, ,.' I_._.¢_, :_.......
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Clay Pipe Engineering ManualChapter 3, Corrosion in Sanitary Sewers
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Vitrified Clay Pipe is Chemically Inert

Because vitrified clay pipe is chemically inert, it is not vulnerable to damage due to domestic sewage, sulfide attack,
most industrial wastes and solvents or aggressive soils.

Hydrogen Sulfide

The relationship between the chemistry of sewage to the pipe materials conveying it is of primary concern in the
design of sanitary sewer systems. A brief outline of the factors involved in the ever-present generation of hydrogen
sulfide gas is provided to point out the variety of conditions which can exist and must therefore be anticipated in
sanitary sewers. The protection of the sewer system from the ravages of sewer gas attack is of fundamental
importance in designing and providing permanent, trouble-free lines. Failure to fully and properly evaluate any of
the contributing factors may lead to subsequent failure of the sewer line. Factors contributing to sulfide generation
and evolution are:

1. Temperature of sewage
2. Strength ofsewage
3. Velocity of flow
4. Age of sewage
5. pH of sewage
6. Sulfate concentration

;ulfides are generated in the slime layer which forms between the sewer pipe and the flowing sewage. This action
_-'takes place by the bacterial conversion of sulfates in sulfides. The sulfides form hydrogen sulfide gas which first

diffuses into the sewage and then, unless destroyed or neutralized, escapes into the sewer atmosphere.

Once the gas is created within the line and released to the atmosphere above the sewage, it comes in contact with the
moist surface in the upper part of the pipe and is oxidized very rapidly, by the action ofbacteria, into dilute sulfuric
acid. The sulfuricacid collects on the exposed arch of the pipe and begins a chemical attack unless the pipe material
is chemically inert and invulnerable to corrosive acid action.

In solution, H2S is in equilibrium with its partly ionized form HS. The two comprise what is called "dissolved
sulfide". The proportion of dissolved sulfide existing as H2S varies with pH. At pH = 6, the H2S concentration is
91% of the dissolved sulfide; at pH = 7, the proportion is 50%;and at pH = 8, the proportion is 9.1%. Actual field
investigations of hydrogen sulfide and acid formation in sewers reveal the crown moisture to have a pH = 2 even
though the pH of the sewage was close to neutral (pH = 7).

Under certain conditions, the sulfides which originally form in the slime layer, and which diffuse into the sewage,
are destroyed morerapidly than they are formed. Under other conditions, accumulation, or "build-up" takes place.

From the chemical standpoint it is recognized that for hydrogen sulfide gas generation to occur, there must be a
supply of sulfatepresent. Sulfate is always present in sewage. Even in a community where the water supply contains
no sulfate, the sewage will contain sulfate in sufficient concentration to produce severe sulfide conditions. It has
been amply demonstrated that sulfide is producedjust as rapidly where there is little or no sulfate in the water
supply or where a large amount is available. Sulfide generation will continue until all sulfate and other sulfur

_pounds in the sewage have been converted to sulfide.

_'""Thefactor which determines whether sulfide build-up occurs in a stream of sewage is whether or not oxygen is
absorbed at the surface of the stream fast enough to oxidize the hydrogen sulfide diffusing out of the slime. The
oxygen demand varies from one sewage to another. Oxygen absorption depends principally upon flow velocity. A
high flow velocity may reduce sulfide build-up depending upon the strength and temperature of the sewage.
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However, high velocity may also be damaging if any hydrogen sulfide is present in a stream of sewage. The rate of
sulfide release increases with increased flow rate. Turbulence, due to junctions, changes of pipe size, drops, etc., will
cause a relatively rapid release of hydrogen sulfide gas.

One of the major causes for the increasing sulfide damage in modem sewer systems is the dumping of vast
quantities of organic matter from household garbage grinders into such systems. This condition increases deposits in
sewer lines, thus retarding the flow and providing a source of increased sulfide generation. It also substantially
increases the B. O. D. which increases the difficulty of meeting the oxygen required to limit sulfide build-up.

Force mains are a cause of sulfide problems in sewers, particularly if the sewage is retained for any appreciable
length of time. High sulfide concentrations will not damage the interior of the filled pipe, but may cause odor
nuisances and damage to downstream structures.

Sewage temperature is a contributing factor in the rate of development of sewer gas. Household appliances such as
dishwashers, washing machines, etc., have resulted in large quantities of hot water being discharged into the sewer
system. When consideration is given to the fact that for every increase of 10 degrees in sewer temperature, there is a
100% increase in the effective B.O.D., it shows why it is difficult to prevent hydrogen sulfide generation in sewers.

en corrodible pipe materials are attacked by sulfuric acid, disintegration begins on the upper surface of the pipe

,,_oaVin.g a soft residue. Sometimes the soft or pasty material is washed away by high water exposing new surfaces to
rrostve attack. Even when this does not occur, acid formed at the exposed surface continues to diffuse through this

residue and attacks the underlying pipe material. When the arch is too weak to support the earth load, it collapses
and the sewer becomes inoperable.



Some sanitary sewers are subject to constant attack by a multitude of wastes from industry, homes and businesses.
Ordinary domestic sewage includes detergents, drain openers, scouring powders, bleaches and other household
chemicals. From business and industry come other and more violent chemicals, solvents, acids and alkalis.

,* tary sewer pipe may also be subject to corrosion from acidic or alkaline soils, electrolytic decomposition attack

ntt temperature induced damage. Different pipe materials display various levels of resistance to these factors.
",-Cement bonded and metallic pipe materials may require special protection.

Temperature and solvent sensitive plastic materials should be avoided where the potential exists for these factors to
OCCtU'.

Preliminary soils and site investigation should be required if conditions in the area selected for installation are
unknown or suspected to cause damage to candidate materials.
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Clay Pipe Engineering ManualChapter 9, Inspection and Testing

Inspectors are an important link between the engineer's design and the completed project. They assist all of the
parties involved during the actual construction.

Qualifications

Inspectors should be able to transfer levels from reference stakes to trench bottoms. It is important that they have a
knowledge of how to set up and check laser alignment equipment.

Inspectors must also be thoroughly familiar with good practice in sewer construction, have the ability to read
construction drawings and make such computations necessary to interpret the

drawings. They should have knowledge of safety regulations for construction sites and see that all regulations and
proper procedures are followed.

On the Job

The resident engineer has the overall responsibility for inspection, but the immediate responsibility rests with the
onsite inspectors. It is therefore neces-sary that they be fully acquainted with the construction contract. They must be
sufficiently experienced to note serious differences between actual construction procedures and those methods
contained in the drawings and specifications.

_. ,ties

The inspectors have many duties included in their work. They should make a complete record of all occurrences
incident to the construction.

These records are most important especially if changes must be made in the original construction plans. Such
changes may involve extra work and payment for this can be computed only after the work is done. Any important
deviation between design work and actual construction should be noted.

The day-to-day records of all satisfacto-rily completed work is the basis for interim payments to the contractor.

Among the important items noted by inspectors are the precise locations of all sewer connections by station and
depth. These locations are transferred to the permanent records of the project.

The long-term efficiency of sewer sys-tems depends upon the combined efforts of the engineers, the inspectors, the
contractors and the material suppliers.

The inspector must be familiar with the job specifications in order to assure that the requirements include proper
trench bottom preparation, proper control of design trench widths, bedding material selection and placement, line
and grade transfer, pipe installation, initial back-filling, compaction, trench restoration and witnessing of acceptance
testing.

ACCEPTANCE TESTING

_csting is done to determine the integri-ty of the completed sewer line. Good practice is to test each section from
x,,._rtanhole to manhole after it is back-filled. The first section of any sewer pro-ject should be tested immediately upon

completion to insure that the installation procedure will produce the results required by the specifications.
Experience dictates that continual testing as a job progresses will improve procedures and keep the job under proper
control. When many lines are involved, the project should never be completed before testing begins.



Test Methods

The generally accepted methods oftest-ing are the infiltration test or the low pressure air test.

',.,titration Testing

Where the measured water table is 2 ft. or greater above the pipe barrel at the midpoint of the test section, infiltration
testing is the preferred and least expen-sive method of testing. The infiltration test measures the ground water enter-
ing the pipeline and manholes. The allowable amount of infiltration is specified by the design engineer and is'
commonly expressed in gallons per inch of pipe diameter per mile per day. ASTM C 1091 Standard Test Method for
Hydrostatic Infiltration and Exfiltration Testing of Vitrified Clay Pipe Lines describes the procedure for Infiltration
Testing.

To get an accurate infiltration reading, it is necessary to isolate the section of pipeline being tested from the
upstream side. All pumping of ground water should be discontinued 24 hours prior to testing.

The critical measurement for determin-ing the infiltration in a sewer system is the rate of flow at the furthest down-
stream point of the section being tested.

It has been customary to use a direct reading V-notch weir to determine the flow in the pipeline. Experience has
shown, however, that the direct reading V-notch weir is not sufficiently accurate to measure small infiltration
amounts. A more accurate method is to actually collect and measure the flow over a specified time period. This can
be done with flow-through plugs, dams or troughs. These quantities, usually measured in ounces per minute or
another suitable measure of volume per time unit can be converted to gallons per day or to gal-lons per inch of
diameter per mile per day.

The set up in the diagram is recommended to achieve this result. After the leakage for the pipe is determined, the
lo',,er plug in the upstream manhole can be removed and the combined infiltration from the pipeline and the

,hole can be measured. The manhole infiltration is calculated by simply subtracting the pipeline infiltration from

_)e combined pipeline and manhole infiltration. Other procedures for infiltration testing may be equally satisfactory.

Calculation of Infiltration Rate

Pipe Size 8 inch

Quantity Collected 1.1 gals.

Length of Test Section 485 ft.

Elapsed Time 1 hour

Solution

Infiltration Rate in Gallons/Inch Dia/Mile/Day

AIR TESTING

The low pressure air test is an accurate method of testing a sewer line. This test is used either for line acceptance or
leak location.

The line acceptance test is generally per-formed to establish the tightness of a section of newly laid sewer pipe. A
:-cific drop in air pressure within a pipe section over a specified length of time determines acceptance or failure

tile line in question.

The test time and the acceptable pres-sure loss are determined by the engineer having the responsibility for the
partic-ular job. All acceptance tests should be performed with authorized personnel present to observe the results.

Clean the sewer line by flushing before testing to wet the pipe surface and clean out any debris. A wetted interior



pzpe surtace will produce more consistent results, vlug all pipe OUtlets to resist tl_e test pressure. _u stoppers m
laterals should be braced.

Summary of Method

section of sewer to be tested is plugged. Low pressure air is introduced into this section of line. The rate of air
,_, oss is used to determine the acceptabil-ity of the section being tested.

Preparation of the Sewer Line

ASTM C 828 Standard Test Method for Low-Pressure Air Test of Vitrified Clay Pipe Lines describes the procedure
for air testing sewer lines. Air test tables derived from C 828 are available from NCPI.

Procedures

The pressure-holding time is based on an average holding pressure of 3 psi gauge or a drop from 3.5 psi to 2.5 psi.

Add air until the internal air pressure of the sewer line is approximately 4.0 psi gauge. After an internal pressure of
approximately 4.0 psi is obtained, allow time for the air pressure to stabilize. The pressure will normally show some
drop until the temperature of the air in the test section stabilizes.

When the pressure has stabilized above the 3.5 psi gauge reading, reduce the pressure to 3.5 psi gauge and start test.
Record the drop in pressure for the test period. If the pressure has dropped not more than 1.0 psi gauge during the
test period, the line is presumed to have passed.

The test procedure can be used as a presumptive test which enables the installer to determine the acceptability of the
line before backfill and subsequent con-struction activities.

'ety

k'-_The air test can be dangerous if a line is improperly prepared due to a lack of understanding or carelessness.

Before attempting to plug any sewer pipe, calculate the amount of back pressure the plug must withstand and be
certain the plug being used is designed to withstand this pressure. Always use a pressure gauge and regulator when
inflating a sewer plug. Underinfiated plugs will not be able to withstand the required back pressure. Overinfiated
plugs can rupture causing possible damage and injury.

It is extremely important that the various plugs be installed and braced in such a way as to prevent blowouts. In as-
much as a force of 250 lbf is exerted on an 8-inch plug by an internal pipe pressure of 5 psi, it should be realized tha
sudden expulsion of a poorly installed plug, or of a plug that is partially deflated before the pipe pressure is released:
can be dangerous.

As a safety precaution, pressurizing equipment should include a regulator or relief valve set at perhaps I0 psi to
avoid overpressurizing and damaging an otherwise acceptable line. No one shall be allowed in the manholes during
testing.
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